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N. A. COBB. 

The Bbown-rot op Bruit. 

Ties is a rot of fruit caused by the fuugus Mtynilia frurtigena — a rot 
most prevalent under moist conditions and confined to no particular 
kind of fruit, though it does roost damage on clierries, peaches, and 
plums. It will attack a great variety of ripe and ripening fruit, and 
will ev^on attack tender foliage under encouraging conditions. 

The Brown -rot has come under notice in this State from time to time 
for a number of years, but it seems that it is only during our moist 
seasons, or in our moist districts, that it is to be feared. The disease 
appears with us to be quite as common on the cherry as on any other 
fruit, and the damage done is sometimes consideralde, tliough I have 
never known of any such severe losses as have been reported in other 
countries, — where the destruction has sometimes reached enormous 
proportions. Cases are on record where the losses from this disease 
were variously estimated at from .150, (jOO to hl00,0()() in a single fruit- 
raising district, and very serious losses on a smaller scale have been of 
frequent occurrence. It appears that this fungus is one to be reckoned 
with seriously if it should become an established pest in our orchard 
districts. The portions of the State where it is most likely to do 
damage are those having an abundant rainfall during the spring and 
summer, and possessing the orchards necessary for its nourishment, — 
for we have no indigenous fruits upon which it is likely to fiourish. 
Those parts of the State best adapted to cherry growing are the parts 
referred to. 

The appearance of the fungus causing the Brown-rot of fruit should 
be well known to all observant fruit-growers. The softened fruit 
becomes covered with a grayish growth of spores, in some respects 
resembling the familiar green mould of bread, which is also frequently 
to bo seen on fruit. The grayish growth just mentioned is made up 
largely of the spores of the fungus and it is these spores that are the 
principal means of spreading the fungus, which, so far as its injurious- 
ness to fruit is concerned, has a simple history. The spores from one 
fruit are transferred to another and there set up the disease, which in 
the course of a few days^ time has so far advanced as to be able to 
pass on to fresh victims. 
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In another part of these letters^ reference has been made to the Eipe- 
rot^ a rot that also attacks a great variety of fruits. In the case of 
liipe-rot it is necessary for the fungus to have a way prepared for its 
entrance to the fruit. The Brown-rot is frequently aided in the same 
manner to gfiin an entrance to the fruity ])ut it is not entirely dependent 
on such obvious accidents. It is able to penetrate apparently sound 
fruit if tlie atmospheric conditions are of the right kind, — that is, if the 
air is continuously laden with moisture for a day or two and the tempera- 
ture at the same time remains uniformly high, say at 80 to 00 degrees 
Fahrenheit. Under these conditions, apparently sound fruit may be 
attacked by this fungus with fearful rapidity, so that fruit in a ripen- 
ing condition is swept off in a wholesale manner,- — rotting on the tree 
or falling off. It not infrequently happens that the rotten fruit dries 
up and hangs on the tree, if undisturbed, for a long time. The 
appearance of the pulp of the fruit when in the grip of the disease is 
rather characteristic. The colour is a uniform brown, changing from 
a light shade to a darker with the progress of the disease. The 
diseased flesh has a watery appearance and a disagreeable look, though 
the taste is not very disagreeable. Advantage is sometimes taken of 
this latter fact to use up at canneries fruit that is in the first stages of the 
attack. The practice is not to bo commended, as such fruit, though it 
may not be actually injurious to health, is certainly inferior in quality. 

The in jury to the foliage is of a more obscure nature, and is often 
overlooked, or mistaken in cha,racter and referred to some other cause. 
It is usual in this State for the orchardists sending in samples of fruit 
attacked by Mxynilia to say that the foliage is not attacked at all. As 
a matter of fact, I have never seen the characteristic spores of the 
disease growing on the foliage or branches of fruit trees, and I do 
not recall at the moment any record of this character in the 
writings of other observers; but there can be no doubt that the 
disease enters the bark of tender tissues in the vicinity of diseased 
fruit, and numerous instances of this are on record. There is 
nothing remarkable in this, as the same is known to be true of a number 
of other fungi attacking fruit and foliage of orchard trees. The fact 
is one of importance in its bearing on possible remedial measures. 
For this reason it is well, wherever this disease appears in the fruit, to 
give careful attention to the appearance of the foliage and new 
growths, both at the time of the attack on the fruit, and at later 
dates, in order to determine whether they have suffered from disease. 
If they have done so, the evidence will be found in the blighting of the 
twigs, the appearances not infrequently resembling fire blight,’^ or 
insect girdling. 

Renmiiei ^, — The principal feature in the fight against this disease 
is the careful destruction of the diseased fruit ; and where there are a 
number of orchards near each other, the same measures must be 
adopted in all, if %much good is to follow. It is of little avail that one 
grower destroys his infected fruit, if his near neighbour, attacked in 
a similar manner, fails to do so. The spores of the disease are so 
abundant, and are so easily transported by various agencies, that 
neighbourly co-operation is very essential to good results. 



3 


J’ffw. 2, 1904.] Agricultural Gazette of N.S. TV. 


Tlie diseased fruit should not be allowed to accumulate on the 
ground, nor should the dried-up fruit on the trees be allowed to 
remain there. Either of these is liable to cause a continuance of the 
pest — in fact, there is at present, 1 believe, no other known source 
of infection, so that the problem is much simplified so far as concc'rns 
a knowledge of what ought to be don(\ The destruction of this 
infected fruit must ho carried on systematically. Spasmodic efforts are 
not likely to be rewarded with a full measure of succes.s. It should 
be borne in mind that this disease may exist on many different sorts 
of fruit, and though it does serious damage in this State to only a 
limited numbei* of kinds, those other fruits upon which it finds but a 
bare subsistence may nevertheless be the means of its passing over 
from season to season. 

Th(^ absolute destruction of the diseased fruit is what should be 
aimed at, although it must be admitted that this will sometimes 
involve considc'rable expense. Fruit attacked at or near maturity can 
1)0 profitably fed t6 pigs in some instances, but it should first be boiled. 
Burying should be deep if it is resorted to at all. .Burning is to be 
recommended. 

The application of chemicals to infested fruit has this disadvantage, 
that the chemicals seldom ])enetrate far enough to kill all th(' mycelium, 
a,nd h(mc(.‘ a,t a latei* date the unin jured mycelium may revive and again 
produce spores, (‘ven a ttei' it has lain dormant all winter. 

From what I know of this fungus, I fully agree with all who have 
attempted to suggest renu'dial measures in the direction of fungicides 
applied to the fruit and foliage. Ther(5 seems little hope that much 
c.an be done in this manner if the weather is favourable to the disease. 
The disease does comparatively little harm with us unless the weather 
is YCYj warm and. moist, and it is in such weather that ti’eatment with 
fungicides is least successful. Everthing should be done that is 
economically possible to ke(‘p down the number of the spores of the 
disease, and of course it would bo useless to deny that any treatment 
of the trees that reduced the number of tlie spores when they were 
few would be valuable if at a later date the weather conditions should 
become more favourable. Among the treattnents that may be recom- 
mended on tJiis score are various winter treatments, such as that Avith 
lime, sulphur, and salt. yVs this Avinter treatment has a value for 
many other purposes, its application to tlie present disease constitutes 
for it a further recommendation. The same may be said with, con- 
siderable force with regard to all the diiTerent fungicides. If they are 
being applied for any other disease they Avill have some effect also on 
the Brown-rot. But too much weight must not be attached to these 
statements with regard to the use of fungicides for this disease, for, 
as before remarked, the disease is unlikely to do serious damage in 
this State unless the weather conditions are favourable to it ; and it 
is precisely the weather conditions favourable to it that are most 
unfavourable to the usefulness of fungicides. It seems absolutely 
impossible to fight the disease with the aid of fungicides alone. 
The other main reliance must be care in the destruction of all diseased 
fruit. 
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I should be sorry if the foregoing remarks left the impression that 
the disease is found in our orchards only in wet seasons. That is not 
the case. It is to ho found at all times, probably, but in limited 
quantity, a quantity safely to be neglected if it was the only disease 
in existence. If, however, the proper conditions arrive, it has a 
peculiar faculty of reviving with suddenness and destroying a large 
quantity of fruit. During and after such a season it is best to be 
specially careful, as there is greater probability than ever that spores of 
the disease will be left over to give the pest a fresh start the following 
year. 


A Cheixry Blight New to the State. 


The cherries are attacked at blossoming time, and the effects become 
visible at that time or soon after. The young fruit, as soon as the petals 
have dropped, and while it has still the elongated form characteristic of 



Fig. 123.--“Two (liil'HnMit: bliy-lit's 

of tho chorry, omo oh tho 
fruit aud tho other ou tlu- 
leaves. 'i'Juit on tho fruit, 
due t^) a Iniii^us \’;t,ihonsly 
classified, is shown at a, 
b, c, cL a, a frnit jiltnokod 
at hlossoniin^' limo and 
killed at an ca?']y stai^^o of 
.yrowtli, tho podiooJ haiu;_>: 
also a,tf:aokod a.nd witiu'rod 
up : youn^j: fruit with its 
pedi(!ol killtal at a, slif.ditly 
ia.tor staifo ilatn a; r, fruit 
ha, If grown attac'kod on ono 
side and sLowing an out- 
l)rea,k of s^ioros at Hie light- 
tudonrod areas on Hu' dark- 
oucmI aial sljnniken tlosli ; 
(I, half grown fruit attaokod 
near the Bt<‘iu cukI a.nd Jia,ving 
its stem also attaokod. Tho 
tiljjier and largesli rlioD’y is 
froe from tho disoaso, aud 
shows tlie stago* tt» wliioh 
all the fruits slioiild have 
advjuioed hut for the 
disease. I’ho sjads sind holes 
< )n tho leav os in tho oaso i 1 lus- 
tratod firo due to a senond 
disea.s(% althougli tho fungus 
here shown on tin*, fruit does 
sometiiuos attack the foli- 
age. The microsco]>ic 
characteristics of tho 
fungus are shown in the 
next illustration. 


the earliest stages, looses its normal green colour and becomes brown 
and shrivelled, sometimes almost black. In such cases the stem of the 
young fruit is also attacked, the indications being a brown colouration, 
and a shrivelling and drying up in a curled and distorted fashion. 
The fruits attacked at a little later stage also assume an unnatural 
colour, but they do not dry up so readily or so completely. They 
are more likely to present some portion of the surface where the 
disease is most intense, this portion being marked by a slightly darker 
colour at first and by a nearly black colour at last. If the fruit reaches 
the ripening stage, the ripening is characterised by unnatural colours. 
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Instead of a rich transparent crearainess, we behold a leprous appear- 
ance in the early stages^ and when at last the reds and purples appear 
they are not pure and transparent but have a dullness somewhat 
like that of raw meat. 

The actual outbreak of the spores of the fungus causing the trouble 
occurs on the darker areas just mentioiiGd, and these outbreaks may 
occasionally bo seen on even quite small and immature fruit ; and I 
think it quite possible that they may occur on the stems of such 
young fruity though I have not observed this. I have seen on the 
stems areas that had precisely the same appearances as those on 
the young fruit except that they bore no spores. 

The naked eye characteristics of this disease are very well shown in 
Fig. 123, which is a life-size illustration of the disease as it appears on 
growing fruit of the cherry. The fungus shown in the same illustra- 
tion as producing holes in the leaves is altogether different and has^ 
no connection with this disease of the fruit. On the smallest of the 
cherries shown, the disease has already comy)letely destroyed the fruit,, 
and it has bt'come brown and shrivelled ; the pedicel of the fruit has 
been also n-ttacked and it has shrivelled and curved into the form of a 
letter S. The fruit a must have been attacked at the blossom stage. 
The fruit h was also attacked early, and the disease is seen on one 
side of the fruit near the top and on the stem. Similarly with the 
fruit d. At c a fruit is shown on which the fungus has produced spores 
in the manner described above, and this outbreak of spores is shown on 
some parts of the diseased area in the form of a whitish incrustation. 
The uppermost cherry has escaped the disease, and shows the 
stage to which all the fruits should have advanced if they had not 
been blighted. Attention is again called to the fact that the holes 
represented in the leaves are caused by a quite distinct disease. 

Most of tlu' damage is dont‘ before the cherries are half ripe, and 
the entire crop may be destroyed, dhie fruit that reaches a market- 
able size has a more or less unfavourable colour, and the flavour is 
decidedly th»t if the fruit actually contains the fungus, as it may do, 
and yet reach a. marketable size. 

The dead fruit hangs on for some time, but finally drops off. The 
foilage does not appear to suffer much, but does to a certain extent 
suffer in tlu^ same manner as the sterns of the young fruits. 

The comparatively wet season of 1903 brought to light a consider- 
able amount of this disease in some of the best cherry districts of the* 
State — Tenterfield, Armidale, and Goulburn. A number of young 
orchards were badly attacked, and the losses must have totalled 
several hundred pounds. 

At the time of the outbreak of the spores, which may be at any 
time after the fruit has set, though it seems to occur most frequently 
at the time the fruit is quarter grown, and from that time on, the 
spore-bearing areas become darker than the surrounding tissues and 
apparently more watery, as is indicated by an increased transparency 
in spite of the darker colour. The spores are collected on exceedingly 
short hyphie, grouped in minute cushion-like clusters, which at first 
in some cases are snow white, but which later on become light brown, 
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The spore-clusters ure cpiite distinct at first, but may run together 
after a short time, and the entire surface appear to be covered with 
an incrustation of spores if the air bo dry, or with a somewhat 
gelfitinous covering if the air be moist. 


0 


0 



X tiOO 


Fig. 124. -Stroiuii tho i'iuiwiuji; 

the blight of cherries shown in Fij.’-. It will be 

seen thm:. the hyphic fornung’ the strt>inu are for 
the most part without sia>res, tliis Ix^ius,’- duo 
to the process of sectioning'’ and inountin?^'. At 
< 1 , howe.vor, fresh spores art; startiup- : It, livplia. 
with live si>ores that lurvi; remained iittachud ; c, 
tissue of tlie cherrj' that has i>e<‘oine })rowji owins^; 
to the attack 4)i the fini;;us ; fi, surfaeii of the 
clierry. A newtu’ or yonn^er stroma than that, 
shown may l>e sectioiu'd so that a. ninc]i hir^n'r 
l>ro]>(»rtion of tlie sj»ore.s will remain attached to 
the hy})lue. Sev(>ra.l of the escaped sjjoros are 
shown above the stroma . 


As to the spores themselves, the measurements of ten spores, taken 
at random, are given in the margin, and it will be soon 
tliat the aAmrage is 10*5 x /a., the rang(i being 2'5-2() 
X 1*5-5 fi. ^riiis range in the size of the spores is far 
greater than is nsual among fungus s|)ecies. When 
these spores are placed in water they hav(i not, with me, 
so far, shown a tendency to sprout and form a, mycelium. 
When placed in an infusion of clierriths, however, I 
have noted that they bnd copiously after the manner 
of yeast, and from this cause the number of spores 
increases, while their size decreases. The spores, when 
undergoing this process of budding, often show vacuoles, 
while the original spores, as obtained from the surface of cherries, 
were often without vacuoles and with very little internal differentiation. 

Sections across the areas where the snow-white cushion-shaped 
spore masses have been pushed forth, show slightly-raised beds from 
which the spores are produced. In the sections mounted in water 
these beds are destitute of spores, except of the very smallest size, all 
the others having been washed away. The hypha>‘ upon which the 
spores are borne are of a larger diameter than the spores tliemselves. 
On some occasions it is possible to see these small spores growing on 
the ends of the hypha^ of the stroma, and it is then apparent that the 
spores are borne in numbers on each hypha. In sections madi3 from 
fresh material, while the hyphse are 9- Id ft in diameter the spores are 
1*5-5 /X in diameter. The spores are ellipsoidal or elongated in form, 
being very seldom of exactly the same form at the two ends. The 
broader hypha) on which they are borne are several times as long as 
the spores themselves, and are unbrariched and packed close together 
in the stroma, which is only slightly raised above the surface of the 
diseased area. All these appearances can be seen only with the aid 
of medium or hlgli powers of the microscope. The smallest stroma 
seen was not more than four to five times as wide as tlie spore- 
bearing hypluo — that is to say, measured 40 /x. The larger spore 
beds measure 180 /x and upwards. (See Fig. 124.) 

The septate mycelium seen in the diseased cherries was colourless, 
and varied in diameter from 3 to 9 micromillimetres, one of its 
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striking’ characteristics being sudden (diango's from tlie minimum 
diameter to the maximum. None of the clamp joints, such as are 

X40D--^^ ■ m ' h ' ' 

Fig. 125. — Spot'os (if tilie fintgus causing' iigiirod in ill iistrivtinn TsN). 12.1. Tln'siuirj's 
vary grtJ.iMy in si/.tg some being immlrtnlH of tiinoK largt'r than <»tliors. As the s])or(?H art* 
iKtni on the Lyjilitn of tlie stroma they do not dilVer so jnneh in .size, hiil l>y a |(roc(^=(s of 
budding they often incroiise iniieh in nnmher, at the same time diminishing mneh in size. 

'riiP ilhistnit ion attomjits to show the lang-e of size due to tins hudding p'roi.css. 

characteristic of the myccliiiTn of the Basidiomycetes were seen. It 
will be observed that the iiiyceliuiii gatliers together to forma distinct 
stroma for the bearing of tlie spor(is. However, tbero were some of 
these s))ore*beds so smaJl that they must have been eomposod of 
com])aratively few hyphat. 

I have inocidatc'd green hedge-plnms, green nectarines, and ripe 
cluTries, loqnals, apples, and bananas, from cultures of the spores, but, 
so far, with negative results. 

Take-all,” a Disease of Cereals. 

Some years ago thei t' appfiared in the pages of this journal a rc'port 
on the series ot‘ diseastbs usually treated of under tlie name of Take- 
all.” Since that time further observations have been made, and the 
results of these observations appear worthy of abstraction from the 
letters on the subject and arra,ugement in a conn(.‘Ctod form, ddie 
most important result is the discovmy of what seems to be a, reliable 
med-hod of treatment. 

It is plain that tlie disease is one connected with a moist condition 
of the soil. We have heard little of it during the drought, but during 
the present season, iVKld — a moist season — mimeroiis cases have been 
observed, and the losses have been considerable. Th(‘ appearances 
are tlie same as those formerly reported, and the species of fungi are 
the same, giving rise, as before remarked, to the opiniciu that the term 

Take-all ’’ is one that must be understood to include a number of 
diffio'ent diseases which further study may isolate and prove to be 
physiologically more or less related. 

The diseases, or tlie diseases, may be combated by the a])plication of 
lime, used at the rate of not ]es.s than one ton to the acre. 

I liave seen cases of ^‘^Take-alH^ that were connected in the most 
manifest manner with certain slightly depressed areas wliere storm 
waters stood for some time in puddles and finally sank into the soil. 
If the storm occurred at a stage when the cereal growth was still soft 
and tender and therefore susceptible, the plants went oil* with typical 
^^Tako-all.” 

Of course, in the last arialysis, all the foregoing points to lack of 
efficient drainage as one of the prime causes of these diseases, and 
anything that can be done t(^ improve the drainage will l)e beneficial. 
Even an extra deep tillage of the right sort will do good, as it often 
happens that the damage is done in a short time by standing water, the 
damage being apparently due to the lack of air about the roots of the 
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plants, the same bein^ excluded by the water. Such instances would be 
less common if the soil were rendered more porous by deep culture, the 
small improvement secured in this way being sufficient to permit the 
waters of small storms to sink in rapidly enough to allow the plants to 
escape drowning.’^ These slight depressions in the paddock may in 
some cases be gradually filled in by the right method of ploughing, 
which constantly turns the soil from their margins towards the centre of 
the depression. I have seen extensive areas subject to Take-all 
that could be dealt with in this riianner and cured in tbe course of a 
few years, but of course such a combination of circumstances is 
not common. 

Since dealing with the matter in 1893 I have found that the follow- 
ing treatment is almost invariably followed by good results. At a 
time when the disease? is showing, which it always does in patches of 
greater or less extent, mark the patches with stakes, and after harvest 
and before the following ploughing apply lime, or wood ashes known to 
have a large proportion of lime, at the rate of at least one ton to the 
acre, better more. Of course only the diseased areas need be so treated. 

This treatment is based on a general knowledge of the causes of 
the trouble and the fact that the disease continues from year to year 
in the same place. It is possible that if one year is very favourable 
to the <lisease and it is followed by a year that is very unfavourable 
to the disease the patch will not persist, but this is exceptional and 
does not upset the rule. If the season is very favourable to the 
disease or there is a succession of such seasons, the disease may appear 
so as to cover large areas. It appears that such was the case in 1903 
in some districts. 

While on the subject of Take-all ” it may be well to mention that 
Sorghum has been known to suffer from the attacks of Cdadospormm 
in the same way as wheat and other cereals. The appearances of the 
cases examined by me are much the same as those formerly describ(?d in 
connection with wheat and oats. I have seen Sorghum dead and dying 
in patches with no other signs of parasitic growth than the abundant 
growth of Cladospornmij so that it seems a fair inference that this 
grass is also subject to Take-all. 

Various Rusts 

Moke interesting than destructive is the rust of the White Clover. 
Though not uncommon, it is never, so far as I have observed, so 
prevalent as to do very much damage. Not infrequently it happens to 

Fig. 126. — Aecidium of tbo rust of the common White Clover (Tri/oUnin, 
rcpcutfi). Magnified 10 diameters. 

Aecidio-spores, — The nearly colourless, closely verrucose, polygonal 
or rounded £ecidio-sx»ore8 measure 16 to 18 by 20 to 25^ and are, borne 
in cup-shapod iiseudoijeridia, having everted whitish dentate edges. 

The diseased spots are about two millimetres across. 

attract the attention of some observant person, who, influenced by its 
general resemblance to other more destructive rusts, makes inquiry as 
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to wlietlier it is not the same as wheat rust or some other dreaded rust. 
Fortunately this rust is not the same as wheat rust, liowever much it 
may to the ordinary observer appear to resemble it. Confined as it is 
in its attacks to the white clover, it does little harm. In other 
countries it attacks red clover, but I believe there is no record of such 
a case in this country. 

It is unnecessary to enter upon any discussion of remedies, as the 
disease is ot no serious consecpience. It would not receive attention 
hero but for the fact that it is sometimes forwarded by needlessly 


Fig. 127. — UrfHl()-s])(»ro and tcdeuto-spore of tho rust-funKU^ of tlie Common 
Wliite Clover. 

llrodo-Hpores.- Tlie seattered(;iiinainon l»rown soriltearroundisli or ellii)Soidal 
]ta1e Itrowii echinnl.'if (> hj>oi'os, moa^^uriinr 2r>-.'»r» x 15-18 eacli pOKsosscd of 
<.>l'|to.sit(? c(]uutc>rial germ pores. 

''I'olento-spores. The soriare darker than those of the uredo*si>ore stsige and 
l»ear more nearly si)heri(ail smooth durk-hrown s|H»rcs of a, diameter varying 
between 20 and .‘15 Mj and each having a large go'rjn ]>ore at the thickened aviex, 
where there i.s often one or more j)apil]a*. 



alarmed correspondents. No uneasiness need be caused by the 
appearance of rust on white clover. 


Oat Rust. 

On one occasion my inquiries on this subject covered a considerable 
area devoted to dairying on the Tweed and liichmond Hivers, i’or the 
most part consisting of lands similar to that in the vicinity of the 
town of Alstonville. A score or more of paddocks in a dozen or more 
localities were examined both as to the amount of rust and the 
nature of the rust. I found that the paddocks in the vicinity of the 
settlements were, as a rule, more severely smitten with rust than 
paddocks elsewherch Thus J found considerable rust iu paddocks 
in tlie vicinity of Lismore, Alurwillumbah and Alstonville. In 
general the amount of rust seen was not such as to cause surprise or 
even concern. As a rule I found the oat crops comparatively free 
from this disease. No doubt the larger amount to be seen in certain 
paddocks near the towns was accounted for by the continuous growth 
of oats in those paddocks or near by. Under such circumstances the 
disease is bound to accumulate. The continuous growth of any crop for 
a long series of years on the same land always has this result. Though 
at first the diseases of the crop may be light their intensity increases 
year by year. A little thought will show that this is only what must 
be expected, not only with crops of oats, but witli any crop, or any 
class of stock. Thus the comparative freedom of new clearings from 
rust is in accordance with this law. It does not of course follow that 
a new paddock may not bo severely smitten with rust. Such a thing 
may occur, but in the natural course of events this will be less common 
than a similar visitatimi on an old paddock that has borne oats for a 
succession of years. In the course of my inquiries I had my attention 
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called to tlie fact that the oats had spots of rust on the leaves as soon 
as the first two leaves had appeared. ^J,^here is nothing uncommon in 
this. In seasons when rust is prevalent it often appears on the crops 
soon after they show above ground. The fact that this observation 
can be made in any particular season only shows that the season is one 
rather favourable to rust and that the disease is present ready to take 
advantage of the fact. It is very uncommon to see a crop of oats that 
is entirely free from rust in a climate such as that characteristic of our 
northern rivers. 

Considering the severity of which this disease is capable I do not 
consider that there is mne.h oce.asion for alarm, tliongh it is beyond 
question wise to give close attention to the progress of the disease in 
various districts. 

The amount of loss is wluit must govern any action taken. It is 
evident that oats arc considered as one of the best of winter feeds in 
some districts and that anything that threatened this crop would at 
present bo iH^garded as a serious danger. From what I saw I think 
we may without fear continue the groAvth of this crop fortluit purpose 
for some time to come, but I fear that tlie continuous growth of i:his 
crop year after year on the same land for a long time will compol us 
in the long run to abandon its growth, ospecially if meanwhile nothing 
is done to minimise the disease. In the course of this report I intend 
to suggest some lines of action that will enable dairymen, if they so 
desir(‘, to continue the growth of this crop for winter feed. At the 
same time I would a^dvise that atieution shouhl be givtm to some other 
sources of winter fecnl suitable for dairy cattle. 

At a meeting held for the discussion of this question I had the 
honour to call attention in a pointed manner to the exact nature of 
the rust disease. 1 showed with the aid of the microscope that rust 
is a microscopic plant that propagates in a manner similar to that 
followed by oats, with this important difference that the seeds,” or 
spores of the rust are so minute that they can bo easily carried on the 
wind for long distances. The number of the spores, as I showed. 


Fig, 128, 'Tolentospores of the common Aiistralian rust of the oat. 
These occur in linejir, hluelc.more or less (!onliueiit sori, t hat remain 
for a lomr time completely covered by the cuticle. As the fif^uro 
eliows, the brown fylindroid to ta>noid spores are borne on very 
shoi’t xiediccls, measure 40-60 x 12-20^, and are clniractorised 
by hearing at tlio truncate distal end 6-7 blunt irrej'ularly linger- 
siia ped processes . 

The oranse-yollow spheroidal to ellipsoidal faintly ocbinulate, ure- 
des pores arc borne in very imlvcruleut, elong’ated, often confluent sori. 
Size, 15-20 X 20~28^. 

X 4-00 

is so great as to be almost beyond calculation. The number of spores 
on a single leaf of rusty oats might reach millions. It is no wonder then 
that the disease is widespread, especially when we remember that it runs 
its course in a few days’ time. Already the rust is so common in some 
districts that the spores are to be found almost universally distributed. 
I found them on the fences, high up in trees, and in the dust of the 
hotel rooms in all parts where the rust was particularly prevalent. 
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There is however nothing* unusual in this. It is a common feature of 
this rust disease, and only shows how likely an outbreak of the disease 
is^ once the conditions are favourable to it. 

The rust found upon oat crops is one that is well known so far 
as I am able to say at present, in fact it would be remarkable if this 
were not so. 1 hope to examine specimens later in the season that 
will set at rest all doubts upon this head. From an examination of the 
uredospores the species appears to be Piiccinia coronata.^^ 

Idle conditions that favour the spread of the rust disease are warmth 
and moisture. As these factors vary from season to season it is easy 
to understand why the disease varies in intensity in different years. 
It is sometimes said that rust has suddenly appeared'^ in a district. 
Such a statement is rarely true, the fact being that it has been all the 
time present. What is meant is that it has suddenly increased in in- 
tensity. This is due to favourabh^ weather conditions. It is very 
necessary to bear this in mind in reasoning about the disease, other- 
wise there is danger of arriving at wrong conclusions. 

The species of rust that attack the various cereal crops though 
similar to one another are not alwa,ys the same. The tendency of 
recent research is toward the belief that each species of rust is very 
particidar about its host pla,nt, and that although tv/o rusts may 
resemble each otlier very closely they are often found each to be 
associated with a single crop or a very limited number of related crops. 
From this it follow.s that we should be careful about confounding 
rusts found oil various crops. The rust of wlieat is a different rust for 
instance from that most common on oats. Yet it a crop of wheat 
were found growing alongside oats and both were found to be rusty it 
would bo natural to think that both crops were suff'ering from the same 
disease, if we did not allow for the abovemen tioned fact. Nevertheless 
the chances are that the two crops would be suffering from different 
diseases derived from quite different sources, having no connection 
with each other. These facts are mem tioned to put farmers on their 
guard in reasoning about the occurrence and prevalence of rust. 

The principal interest centres in what can l)e done to minimise the 
losses due to the disease. What one will do depends entirely on how 
much he is losing and how much he fears he will lose. As before 
remarked, the amount of oat rust at present is not such as in my 
opinion to cause great alarm. But it is enough to justify making 
inquiries and experiments as to how the losses can be minimised. 
Those experiments could be most profitably carried out on private 
farms and at the Experiment Farms located in various districts. I 
would advise farmers to beware of experiments and opinions derived 
from districts other than their own, unless it is quite certain that such 
districts are similar in all respects to their own district. 

The experiments that in rny opinion would be advisable relate to 
trials of various varieties of oats, to the use of other sorts of winter 
feed, and to the trial of ensilage. 

^ This determination has since been confirmed. 
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Varieties of Oats. 

It is a well- established fact that the various varieties of oats vary in 
their resistance to rust. The rank-growing varieties as a rule suffer 
most. Of course it may be that the varieties that are the most 
resistant are not the best for fodder. But analogy would lead to the 
conclusion that resistant sorts can be found that will be entirely suit- 
able fodder for milking cows. As I said before^ only experiments in 
various districts can determine what varieties are the best, and 
if such experiments have not been already made, it would be 
advisable, in my opinion, that they should be made without delay 
if this crop is to continue to be a main dependence for winter feed 
as at present. Such trials, however, will be useless unless, when 
completed, farmers can make sure of securing seed of the best varieties. 
It would therefore be best to so conduct any trials that the source of 
the seed is quite well-known and is such that the seed can he reliahly 
supplied from year to year. This, of course, involves arrangements 
with some reliable seedsmen and growers. It ought to bo possible to 
make such arrangements. 


Other Fodder Crops. 

There appears at present to be very little else than oats grown on the 
Northern Eivers for winter feed, doubtless because that crop has shown 
itself well adapted to local conditions. There is good reason, however, 
to doubt whether it will always continue to be as suitable as it is at 
present; in fact the present inquiry is a hint in that direction. The 
reason for this doubt has been already indicated, namely, the tendency 
when a single crop is grown continuously on the same land, for the 
diseases of that crop to accumulate until the crop is no longer profit- 
able. It would be advisable, in my opinion, that steps should be taken 
to provide against the possible arrival of a time when oats will 
not do so well as they have in the past. The eggs are now all in one 
basket. A severe rusty season would do great injury under the 
present system. 

Apart from this, it is well-known that the too exclusive use of one 
fodder may lead to poor results. A variety of fodder is the natural 
ration of most ruminants, and appears to be essential to high and 
continuous milk production. It is hardly necessary for me to specify 
what crops may be experimented upon. Sorghums, wheat and other 
cereals, millets, rape (though the latter may not be suitable for milking 
cows), and many other things could be tried with some hope of 
success. 

Ensilage appears to have been but little tried in the Northern River 
districts. I heard of three small lots, though I did not see a single stack 
or pit. I was assured, on good authority, that good ensilage had been 
prepared ; and if there is no natural climatic reason why ensilage 
cannot be prepared and kept, it seems as if it should receive a fair 
trial, although it cannot be expected to be so profitable as in more 
severe climates where the growth of winter feeds is impossible. 
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Treatment of Seed Oats for Rust. 

There is no reason to think that any treatment of seed oats will be 
beneficial in preventing rust. This question has arisen more than 
once. The question has been very carefully studied, and the best 
authorities agree that no treatment of the seed has ever been shown 
to be beneficial in preventing rust, though it is difl'erent with smut — 
another disease of oats. 

Rusty Oats as Fodder. 

Rusty oat plants, so long as they are still alive and fairly green, 
may be used as fodder with comparative impunity. The nutritive 
value of rusty oats is less than that of non-rusty oats, and that 
is about all that can be said. After the tissues are killed, as the 
result of rust, the fermenting dead and dying parts are unsuitable 
for fodder, and will not be chosen by stock if succulent food is at 
hand. Any doubt on this point may be inexpensively settled through 
a co-operative experiment by feeding a healthy animal upon rusty 
oats. 

Sunflower Rust. 

The Sunllower also suffers from the attacks of a rust. The disease 
is rather common in this State and the attacks are sometimes of a 
serious cliaracter, the yield of seed being much diminished. As, 
liowever, the crop is one of minor importance it luis never been 
possible among the numerous calls of a more important character to 
give any detailed attention to this disease. The present paragr.aph 
is merely the outcome of the slight accumulation of data 1 find on hand 
as the result of semi-occasional specimens and inquiries. 

fidie appearance of the disease, as manifested on the Sunflower 
is unmistakable, and needs little description. In all well-marked cases 
the leaves become covered with a rust-coloured powder composed 
entirely of the spores of the rust fungus. There 
is no other disease of the Sunflower that is at all 
likely to be confounded with it. The disease 
may occur on the stalks and parts of tlie flower, 
but the main attack is on the leaves. These 
soon loose their normal green colour and droop 
and die. In the worst cases the plant may die, 
though this is not often the case. The yield is 
much diminished, and the quality of the seed 
is reduced. 

The disease also attacks the varieties cultivated 
for their flowers alone, and it is just as destruc- 
tive to them as to other varieties. 

The remedies that may be adopted are not 
such as have been sufficiently tested. They are 
derived from what is known to be true in other on o . f ti . 
somewhat analogous instances. They are, (1) the sunLVor. ^ 

application of Bordeaux Mixture, (2) the pluck- 
ing of all infected leaves as soon as they appear to be a source of 
danger to the healthy parts of the plants, (3) thinning out the 
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plantation so as to admit plenty of sunlight, (4) good culture and 
the application of suitable manure as a top-dressing. The manure 
should not be of a highly nitrogenous nature. 

With regard to the application of Bordeaux Mixture it may 
be said that it will certainly prevent the germination of all the spores 
with which it comes in contact, but it will be necessary to make the 
applications frequent if the result is to be beneficial, for the spores 
are produced in abundance and with rapidity, so that two days after 
an application there may be another crop of spores ready to produce 
further infection. The weaker form Bordeaux Mixture will not injure 
the Sunliower plants, and if the mixture be properly in^de an almost 
unlimited quantity of it may be applied. The suggestion is to apply 
the Mixture every two to three days, the best time of day being 
evening or early morning. * * * * 

From time to time for a number of years inquiries have reached the 
writer, showing that more complete information on the various genera 
of Rust-fungi would be acceptable to a considerable number of readers 
of this GiizetU'. There is no Australian work dealing comprehensively 
with this subject. The insertion in these letters of copies of a number 
of classical illustrations from the works of Tulasne, de Bary and 
Plowright may do some little service in this direction. The originals 
are for the most part in comparatively inaccessible scientific publi- 
cations. All the most important genera of the llredincie^ or Rust- 
fungi, are illustrated and explained, the explanation of each plate 
being placed opposite. (See p. 18 and following.) 

Smut of the Prairie Grass- 

The season of 1908, following on a succession of droughty years, 
and being itself rather a moist season, gave rise to some unusual 

fungus developments. One of these was the 
appearance of smut on Prairie Grass. The 
species of smut found on this grass is already 
known in this State, though not previously 
seen on this species of grass. It is a species 
of smut reported from various parts of the 
world on grasses of the genus Bromus. It 
is not generally supposed to do much harm. 
It has appeared in one instance in this State 
as a marked attack on Prairie Grass self-sown on a paddock formerly 
remarkable for its crops of smutty maize, and the question arose 
whether the two had any connection. As the two smuts, that of 
maize and that of the Brome grasses, are different species, the 
occurrence in the same paddock in successive years, can be looked 
upon only in the light of a coincidence. It may well be that the 
particular paddock is one in which the conditions are very suitable 
for the growth of smut fungi. It may be safely assumed that the 
conditions, other than the host-plant condition, required by two smuts 
so like each other as the smuts of maize and Brome grass, would be 
similar, and no doubt if maize had been grown in 1908 in this 
paddock the smut proper to it would have made its appearance. 
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Fig*. 130. — Spores of tJie snirit 
of Praii-ie Grass, Vdihujo 
Oroinivora, Tul. 
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When the Brome grass is attacked by this smut the inllorescenco is 
completely filled with a sooty collection of spores. iSuch diseased 


Fig. 131 .- of the fiiinit of Prairie Grass more highly ina^Liiliod than 

^ ill the preeeding ilhistratioii, showing,- the irregularities on the surface 
of the spore. 
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plants are iinsiiitablo for fodder^ though I do not know that they are 
actually poisonous, as they have sornetiines been reported to be. 


Disease in the Fruit of the Banana. 

Two green half-grown bananas sent in by Mr. Martin, fruit 
inspector, from cargo received at Sydney, gave rise to the following 
notes : — ■ 

The fruits, two in number, appeared hollow and discoloured in 
cross-section. ^J^he pulp had partly disappeared, a ^‘^pipe^’ having 
appeared throughout tlu^ length of the fruit. The pulp around the 
pipe had taken on a brown or purplish browner even a pin*ple colour, 
the interior of the fruit having thus acquired quite a lurid appearance. 
The cross-section of the rind presented an unusually yellow and viscid 
appearance, reminding one somewhat of the appearance of recently 
cut gummy cane. In case of one of the two specimens sent, a hole, 
as of an insect, was discovered at the distal end of the fruit, but no 
insect was to be seen, nor were there any definite traces of an insect 
having occupied the cavity of the fruit. 

MiCKOseoi’ic Arri'iARANCES. — There was no trace of a fungus — no 
mycelium or spores. 'Jdiere were microbes in some parts, aaid the 
appearances gave rise to a suspicion that possibly there might be a 
definite disease present, due to this cause. The stems of both 
specimens were lilack, dry, dead and corroded. It is not impossible 
that the appearances were due to injuries to these parts of the fruit, 
but there was no evidence of a wrench or twist of any sort. 


Tomato Rosette. 

The following notes by a correspondent are of interest in connection 
with Tomato Rosette which has now apparently disappeared : — ^Mntho 
April number of the Gazette appear particulars of a tomato disease — 
^ Rosette/ I have about thirty vines growing here on virgin soil. 
Tomatoes have not been grown within miles of these vines, this being 
the heart of what was a sheep station. The seed was obtained from 
three sources, viz., Yates, Anderson’s, and from fruit bought at a local 
fruit store, yet this disease has shown itself. At first only two vines 
wore affected, but as the dry weather became more severe more vines 
fell victims to the disease, until more than half the vines are badly 
affected. Where a few vines were constantly watered no signs of the 
disease occurred. This led me to the conclusion that the disease is 
altogether due to the drought, as we did not receive in all an inch of 
rain from the end of November, to the end of March, and it was only 
by constant cultivation that the vines were kept alive.^^ 
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Bark and Wood Diseases Spread by the Pruning Shears. 

I am inclined to think that the method of pruning may have had 
much to do with the diseased condition of occasional specimens sub- 
mitted to me. It not urifreqiiently happens that diseases of the bark 
and wood are unwittingly spread through pruning with infected shears 
or other tools. To give an illustration, suppose that at the first cut 
the shears pass through a pustule of some disease, such as is to be 
occasionally found on almost any tree, in connection with the dead or 
weakened branches that need cutting away. The shears thus become 
smeared with the spores of the disease, and at the next cut these 
spores are transferred to another part of the tree, where they may have 
a good chance to establish themselves so as to do much harm. The 
operation just described constitutes an almost ideal method of spread- 
ing the disease by inoculation, and there can be little doubt that in the 
case of certain diseases, especially of the bark, this is one of the most 
common methods by which the disease is spread. The obvious remedy 
is to disinfect the shear cuts, and this can be done by the application 
of any one of several substances, such as good white lead paint, white- 
wash, thick Bordeaux mixture, or even hot grafting wax. 

Of course, after the disease has got a good hold at an old pruning 
mark it is not easy to eradicate it. The best way to proceed is to 
scrub or scrape down the trunk and larger branches so as to remove 
all the old bark possible. These scrapings should bo burned. After- 
wards apply the lime, sulphur and salt mixture, or thick Bordeaux 
mixture to the trunk and branchc^s, preferably in the winter. If it 
appears on the preliminary examination that the old marks of pruning 
present rotten and soft wood, and there are no signs of the wound 
healing over properly, it would be well to give these special attention 
by cutting away until the wood looks fresh and healthy. If these new 
cuts are treated with paint as mentioned above nothing further can be 
done for them. In the case of roses and some other plants, if the tree 
has become much weakened, it would be well to keep it well pruned so 
as to encourage it to throw new shoots from below. 'Phese, if the roots 
are still good, will in time in certain instances replace the old trunk. 

Technical Notes on Cithus Diseases. 

Notes on the Gray Scab of the Orange. 

These notes have reference to the scab on the fruit of the orange 
that afterwards becomes cracked, and which ultimately scales off, and 
leaves a smooth depressed scar, often of an elongated shape. A few 
weeks after its formation the scab contains minute black perithecia, 
carrying oval unicellular spores. 

As soon as the scab is well formed, it will be found possible to 
remove it in a cleanly manner by working patiently with a small 
scraper. ITie scab comes away rather easily, except at certain points 
which are concentric with a darker colour, as if the new skin were 
attempting to form new oil glands. Even these parts can be 
removed by patient scraping, leaving the new skin quite whole and 
with a good natural-looking surface. 
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Microscopic examination of this new surface does not show any 
stomata, and there are no oil glands. The mycelium of the fungus 
appears to be confined to the scab, and 
it would appear that in the struggle for 
mastery the tissues of the orange come 
off best, so that the scab is shod. 

The reason for the difficulty in the re- 
moval at the small points mentioned is 
that at these points the scab seems to be 
sunk deeper into the skin, for when it is 
removed there is left a small depression. 

Fig. ]32 shows a cross-section through 
one of the depressions where the scab 
has its firmest attachment. 

In nddition to the fungus filaments 
and the conidia which they bear, there 
may be found in the scabby matter 
spherical perithecia with a distinct ostiole. 

The perithecia measure 100/x- and the 
ostiole 1 o/x. On the leaves of tre(*s bearing scabby fruit of this sort are 
sometimes to be found smallish spots which eventually become gray 
and papery, and this papery part at last falls out, leaving a shot 
holo.^’ The perithecia to be found in these papery tissues are of the 
same size, form and structure, as those in the gray scab. The spores 
derived from the perithecia on the leaves measure 7 x 2*C)/x. 


Fig. 132. Doprchseil portion of the ^;rray 
Hfiih of the triiit of the oiaii} 2 :e. 
Section through the attacbiuent of 
the scab and a portion of the rind of 
the orange — a, the attachment point 
ot the tungufe ; 6, the surtat e of the 
fruit. 


Cladosporium of the Orange- 

Specimens of fruit and foliage of the orange have been received, 
somewhat attacked by a fungus belonging to the genus Clada^ixn'ium. 
I could not be certain whether this fungus disease was causing much 
damage. My doubt was increased in this case by the presence of a 
considerable number of scale insects on the specimens examiued. 

1 am not aware that this particular species of Cladosporiinufonml on 
the citrus trees has ever been specially treated with fungicides, and it is 
therefore impossible to say with absolute certainty what the results of 
treatment will be. There is, however, no reason to doubt that the 
application of Bordeaux mixture as for iVlelanose (?) will be entirely 
successful. The Cladth^porium of the citrus tribe is so much like that of 
the peach and other stone fruits, as to make me believe that what will 
answer for one will answer for the otlier. It is known that Bordeaux 
mixture is efficient for the peach Cladosporium or peach freckle. 


Diseases either caused hy or associai ed with Bacteria. 
It is now coming to be an accepted fact that bacteria are responsible 
for a number of diseases of plants. A dozen years ago there was hardly 
a single authenticated and well-known instance of such a disease, and 
even to-day the dispute continues in some quarters as to the trust- 
worthiness of the evidence on this matter. Most of the instances 
mentioned below belong to the more authentic class of bacterial diseases 
of crops, though some are still in need of further investigation. 
'Those who doubt the possibility of microbes being the cause of 
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disease in plants have as one of their final defences the assertion that 
microbes are not the primary causes in the cases held up as examples 
among plants of diseases of that nature. way has to be pre- 

pared fpr these microbes/’ it is said. Without at all admitting the 
truth of this assertion, one may ask to what extent can it be proved 
that the bacteria admitted to be the cause of various diseases of 
animals do not have to have a way prepared for them ” ? Who 
knows the road by which bacteria enter the animal system suSiciently 
well to assert that no way is prepared ? Possibly some of the remarkable 
instances of immunity are simply cases where no way has been prepared. 
Who can say ? Is the freedom of adults from diseases peculiar to- 
infancy because a way is no longer open ? It seems to me that the 
proof of the ability, or otherwise, of a microbe to force its way 
unaided into the tissues is too remote a possibility at present to make 
it the universal main test of causation. 


Gumming of the Sugar Cane. 

This disease, though it continues to exist in the State, no longer 
causes uneasiness. During the last two years, not a single case of 
this disease has been referred to the Department of Agriculture. This 
appears to indicate that this disease, once so prevalent in certain 
parts of our cane districts, no longer attracts much attention. 


A Mulberry Disease. 

Occasionally the foliage of the mulberry is attacked by a peculiar 
disease. One of the symptoms is the appearance of rnicrobicrnodules 
on the leaves. The mulberry is such a minor crop in this State that 
no attempt has been made to investigate the relation of this microbe* 

to the disease. Gummosis of the Tomato. 

The Solanaceous plants suffer from an infestation of microbes, and 
occasionally samples of this disease are met with in this State ; most- 
frequently, I think, in tomatoes. The symptoms of the disease are 
of such a nature that growers would do well to trust to expert exam- 
ination before resorting to combative measures. The attacked plants 
should be destroyed, and no attempt should be made to grow tomatoes,, 
potatoes, or other solanaceous plants in the same ground for some time 
to come. In small, highly-valued gardens trenching, together with 
an attempt at disinfection, may be advisable in some instances. 


The following are notes of a peculiar disease in tomatoes in which 
microbes were suspected to be the cause of the trouble. It was im- 
possible to follow the matter further, for lack of suitable material. 
Some accurate coloured drawings of the diseased fruits were secured, 
and it is hoped that further progress may be made if further instances 
of the disease appear. On examination, the only micro-organism seen 
was in the form of bacteria in some of the stems. It remained unde- 
terminable whether these had originated during transit, but it seemed 
probable that they had not so originated. In form, the bacteria closely 
resembled B. iermo. The blossoms and fruit were the parts that seemed 
more particularly diseased. The blossoms seemed to be off colour, and 
the stamens appeared as if mouldy, but without yielding any satisfactory 




EXPLANATION OF PLATE. 


1. Spermatia ofAecidium ranunculi repentis, offer 48 Iwurs in sugar and water ; x 865. 

2. Same as taken from the spermogonium ; x 865. 

3. Two capitate hyaline pnraphyses of the uredo-spores ofPuccinia anthoxanthi : x 1 70. 

4. A basipeial series of oecidiospores of Chrysomyxa rhododendri, shorving alternate 

abortive cells. After De Bary ; x 510. 

5. Spermatia ofAecidium ranunculi repentis, after 12 hours in sugar and water; x 865. 

6. Spermatia of Aecidium bellidis : x 865. 

7. Teleutospore of Triphragrnium ulmariae, germinating; x 410. 

8. Spermatia ofAecidium bellidis on 6 th day in honey and rvater; x 865. 

9. Abnormal germination of one of the uredospores of Puccinia graminis : x4J0. 

10- Teleutospore of Uromycesfabce, germinating: x 170. 

1 1. Spermatia ofAecidium bellidis. after 12 hours in honey and water, germinating; x 865. 

12. Spermatia ofAecidium punctatum, budding; x 865. 

13. Spermatia ofAecidium bellidis, after 12 hours in honey and water, germinating; x 865. 

14. Promycelial spores of Puccinia phalaridis piercing by their germ tubes the cuticle of 

Arum maculatum; x410. 

15. Three teleutospores of Coleosporium senecionis, the upper cells of which have germinated 
and produced each one promycelial spore ; x 260. 

16. Spermatia of Puccinia adoxce; x 865. 

17. Aecidispore of Puccinia poarum, after 12 hours germination, showing circumnutation 

of germ-tube; x4f0. 

18. See l\lo. 5. 

19. Spermatia of Aecidium berberidis; x 865. 

20. Aecidiospore of Gymnosporangiurn clavariceforme, with 6 germ pores; endochrome 

migrated to endof germ4ube ; x 410. 

21. Aecidiospores of Puccinia poarum ; germ-tubes entering the stomata of Poatrivialis; 

x410. 

22. Teleutospore of Puccinia coronata, germinating; x 180. 

28. Germ-tubes of the uredospore of Puccinia graminis entering stomata of wheat; 410. 




UREDINE^; ILLUSTRATIONS COPIED FROM TULASNE, 
DE BARY, AND PLOWRIGHT. 



EXl’LANATION OF PLATE. 

(Altered] fiom Tiilasiic. ) 

h Spores of Phragmidium incramitum. Link, from the leaf of cultivated Rosa centifolia. 

2. Spore of the same treated with sulphuric acid, and showing minute verrucosities : x 460, 

3. Spore of Phragmidium obtusum, Schm. and Kze. ; x 370- 

4 and 5. Spores of the same fungus gf'rminating and producing promycelial spores. 

6. Spore of U redo suaveolens, Pers., showing 3 germ-pores ; x 460- 

7. Promycelial spore of Phragmidium bulbosum, Schmidt and Kze., which has germinated 

and produced a secondary spore. 

8. Spores of Phragmidium bulbosum, two cells of the larger of which have germinated, 

9. Germinating spore of Uredo suaveolens, Pers. ; x 460. 

10- Uredo suaveolens, Pers., in Cirsium aj'vense ; x 430. 

7 7 . Teleutospore of Pucci nia compositarum, SchL. from leaves of Cirsium arvense ; x 460. 

12. Teleutospores of Uromvees appendiculatus (PabaiK Ik., which have germinated and pro- 
duced promycelial spores ; x 430. 

7 3. Pod isomaj uni peri co m mun is, Fr. 

14^ Longitudinal section through one of the growths shown in 13 ; the right side of the figure 
shows the surface of the fungus and the manner of producing promycelial spores. 





EXPLANATION OP PLATE. 


1. Part of a section through a sorus of Ooleosporium sonchi, Lev., from Sonchus oleraceus, L 
—b, multicellular spores; f, promvcelial hvphce. issuing from the germinating spores : 
s, promycelial spores. 

2 and 3. Promycelial spores of Ooleosporium tussilaginis, Pers., germinating. 

4. Germinating promvcelial spore of Ooleosporium sonchi, Lev., which has produced a 

secondary promycelial spore; x 460. 

5. Section through a sorus of Melampsora salicina. Lev.^-u, uredospores; p, m, teleuto- 

spores ; x 240. 

6. Four spores from a sorus of Ooleosporium tussilaginis, Lev. One of the two that have 

germinated has produced promycelial spores at the ends of the promycelial hyphce ; 
X 320. 

1. Promycelial spore that has germinated and produced a secondary promycelial spore; 
x340. 

8. Uredospores and paraphyses of Melampsora betulina, Desrn., from Betula alba, L.; 
X 330. 


9. Uredospore of Melampsora salicina, Lev., germinating. 

10. The same as 9. 

11. Uredospore of Melampsora populina, Lev., germinating. 

12. Promycelial spore of Ooleosporium tussilaginis, Lev., germinating; x 330. 

13. Part of a section through a sorus of Melampsora betulina, Desm., from Betula alba. 

r, hyphce; b, teleutospores ; s, promycelial spores ; e, stomata m; p, parenchyma. 

14. Promycelial spores of the same fungus beginning to germinate ; x 460. 




Kxri. A N ATION OF PLATE. 


1 to 5. Germinating uredospores of Cronartium asclepiadcurn, Fr. ; x 330, except Fig. 3. 
which X 370. 

6 and 7. Base of the ligules accompanying the uredospores. 

6. Transverse section through a ligule, showing the same to he solid, not tubular. 

9. A ligule in process of germination. 

10, 11, and 12, show more precisely the manner of producing the promvcelial spores. 

13. Promycelial spores germinating. 

14. The uredo sorus of Cronartium asclepiadeum, showing the uredospores escaping through 
an aperture in the peridium. 

15. Section through a more advanced uredo sorus after the appearance of the ligule ; the 

peridium is thrown back^ and shozvs the manner of growth of the uredospores : x 230. 

16. Section of the same, taken longitudinally through the axis of I he ligule. 
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data. The hard, green fruit had a pronounced mottling of ivory white. 
In some cases the half-grown fruit appeared more white than green, 
and the white tended to occupy the blossom end, while the green tended 
to occupy the stem end of the fruit. As the fruit ripened the white 
parts became yellow while the green parts became red, and as the 
yellow parts appeared somewhat watery the outward appearance of 
the ripened fruit reminded one somewhat of a water-cored apple. 
The taste of the ripened fruit was insipid, or somewhat offensive and 
slimy. No microbes were seen in the fruit. The plant was said to 
have been grown in a dry season, and to have been sufficiently watered. 
The fruit was smooth and bright, with no other appearances of 
external disease. The only conclusion reached was that the disease 
might be of bacterial origin. The season was very dry. 

Black Spot or Fusicladium of the Apple and Pear. 

The fact that a number of diseases of the apple and pear cause dark- 
coloured spots renders the name Black Spot unfortunate for any one 
of them, but in spite of the mistakes resulting from this nomenclature, 
some of them costly, it seems useless to protest against it. Any grower 
who feels himself at all uncertain about the appearance of this disease 
may save himself trouble and needless expense if he will submit speci- 
mens to an expert before expending much money on combative measures. 
Some varieties of apple and pear are so very much more susceptible 
than others to Fusicladium that treatment with fungicides is not 
likely to be profitable in a season favourable to the disease, like that 
of 1903, unless the treatment is very thorough. The fungicides must 
be well made and well applied. Both these features of the case have 
been previously mentioned in these letters, but the importance of the 
subject justifies repeated reference to it. The double method of spraying 
described on a previous page (p. 650, July, 1903) might be developed 
into a triple or even multiple method with advantage in extreme cases. 

For reasons that are quite beyond our present knowledge, crop 
diseases vary much in their intensity from season to season, and it is 
quite probable in some orchards where treatment for these diseases is 
the rule rather than the exception, that in some instances treatments 
are made that are not a paying investment if considered apart from 
the general average of loss. If having insured my property I am 
blessed with freedom from loss by fire, and then complain that my 
insurance money has been wasted, I take up an unsound business 
position. Knowing this, I am not disturbed by my careless neighbour, 
who carries no insurance, even if he should twit me on my vanished 
premium while flaunting his own cash in hand saved” by ignoring the 
precaution of insuring. In a somewhat analogous manner an orchardist 
need give himself no serious concern if, in some seasons, he sees his 
neighbour, who does not spray, harvest just as good crop as his own. 
Of course, if we could know beforehand the exact nature of the 
coming season, we might sometimes with advantage dispense with 
some of our treatments, just as if we could know beforehand that no 
fire would occur on our property we could dispense with insurance. 
The difficulty is that we cannot know these things beforehand. 
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Nature Study. 

Thk Willie Wagtail. 


WALTER W. FROGGATT, 
Government Entomologist. 


In this bright sunny climate, Nature has clothed our hills and fields 
with a profusion of plants and flowers with their attendant birds and 
insects^ but it is perhaps this very abundance of plant and animal life 

that is responsible for 
a careless disregard of 
the study of our sur- 
roundings. They are too 
common ; yet, as Pro- 
fessor Huxley said, 
Science is only com- 
mon senst‘ applied to 
common things/’ and 
every child living in the 
bush could be a bush 
naturalist ” ; he lias not 
the advantages of the 
city child in many things, 
but, with a little direc- 
tion, he could be tauglit 
to think, and find pictures 
in the fields and sky, 
and a museum in Nature’s 
workshop round his feet, 
and thus fill up many 
happy hours quite as pi‘o- 
fitably as the city child, 
cannot be studied and 
secrets and habits dis- 
covered without living among 
them. Who can tell what 
wonderful thoughts are pass- 
ing through the little brain of 
the hen robin perched on the post, or her 
vagabond city cousin, the sparrow, stealing 
the canary’s seed ? 

In the days when the great western plains and scrubs 
were parcelled out into sheep runs, and fences were 
an unknown thing, the dividing boundary between 
the stations was a vague and elastic line. Then 



Jflrds 

their 




Black and White Fantail ’ 
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every flock was tended by a shepherd, who saw no human face in 
many cases from week to week, except when the ration cart came out 
to bring his supplies, or the irregular visits of the overseer. There 
were hundreds of these men — afterwards supplanted by boundary 
riders as the runs were fenced in — who lived solitary, lonely lives, as 
far as human companionship was concerned, but they had other 
friends beside the grave-faced collie, who learnt to know every 
movement of his master^s face in the long, silent watches on the 
plains. Among them was a little bird, for, come when you would, 
you would find the Shepherd^s Companion’^ perched upon the 
ridge-pole of the bark hut, or fluttering round the tree beside it, and 
as the flock came tailing out of the sheep-fold he would fly down and 
perch upon their backs, his bright eye soon discovering any belated 
fly and his sharp bill soon making short work of it ; then up he 
would dance and flutter with his bright, chattering cry that the 
children say resembles Sweet, pretty creature,’’ and if not too late, 
or otherwise engaged, he always met the flock coming home. No 
wonder that the silent, lonely men came to love these merry 



little black and white sprites, and the Willie Wagtail ” of the 
coastal districts became known all over the west as the Shepherd’s 
Companion.” 

It is almost impossible to find any homestead out in the west — 
unless it is over-run with that enemy of bird-life, cats — where there 
are not a pair of these birds, which have taken up their quarters, and 
the first thing the stranger hears on waking in the morning is the 
greeting of the Willie Wagtail ” on the tree outside his window; 
and if he has spent a restless night in his strange bed, he will have 
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heard at intervals all through the night, particularly if it has been 
bright moonlight, the sharp, clear call-note of the pair from their 
roosting place, breaking the silence of the night, like the old 
watchman^s cry of bygone times of All’s well.” 

As Mr. Wagtail is preening himself in the morning sun, his restless 
black tail is constantly on the wag, from which he gets his other 
common name of Willie Wagtail”; but he is not a true wagtail; 
and, though he resembles the pied wagtails of Europe in outward 
appearance and colouration, he is a fly-catcher, and instead of 
wagging his tail up and down our friend flirts it in the opposite way, 
from side to side. He has had a number of other popular names 
given to him by different writers, which may be more accurate from 
a scientific point of view, such as Black Fantail, Black and White 
Fantail, Water Fantail, but they will never supplant the good old 
bush names of ‘^Shepherd’s Companion” and “Willie Wagtail.” 
Gould says that the natives of Western Australia called this bird 
“ Jit-te Jet-te,” which is evidently their interpretation of its call-note. 
It was described a great many years ago by two naturalists, Messrs. 
Vigours and Hors fell, under the scientific name of Rhipidura 
motocilloides, the first or generic name being compounded of two 
Greek words, Rhipis a fan, and Oura a tail, and the second or specific 
name from the Latin word motacilla a wagtail, thus translated “ the 
Fantail Fly-catcher, ’ ’ 

They are dainty artificers, constructing a beautiful, soft, cup-shaped 
nest composed of grass, bits of bark, wool, hair, and any other 

suitable material they 
come across in their 
rambles, delicately 
woven together into 
a soft, felted mass, 
bound all over and 
around with spider- 
web, so that when 
their labours are 
finished it is so neatly 
attached to the limb 
that it has no angles 
or sharp outlines, 
but blends into its 
surroundings so 
thoroughly that you 
would never suspect 
that it was a nest, but 
pass it quite closely, 
under the impression that it was simply an excrescence or lump on 
the limb. 

The choice of situatioi;i of the nest is guided by the surroundings, 
but where the writer was well acquainted with Willie Wagtail,” in 
the north-western district of Victoria, it was generally placed on a 
dead limb standing out of a living tree ; and if the birds were out 
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visiting, or warned of your approach to get away from the nest, it 
took a very sharp eye to locate the spot, however sure you were that 
the knowing pair had been beside it only a moment before. So it 
was bird-cunning against boy-craft; and unless, like a blackfellow, 
you had unlimited time, the retreat of Mr. and Mrs. Willie Wagtail 
generally remained undiscovered. If, however, you surprised the 
hen when sitting on the nest, she generally laid low and made no 
sign, trusting that her projecting tail would pass muster, while her 
husband came bustling up, watching you out of the corner of his eye, 
chattering all the time, and aimless flights towards the nearest tree, 
evidently trying to explain to you that there was the proper place to 
look for the nest. If, however, you are not beguiled by his tricks, but 
find it, and he sees that discovery is inevitable, and you commence 
to climb the tree, back he comes in a great state, crying, in true bird 
language, in a note quite different from his morning greeting — a 
compound of sorrow and anger. Having found the nest, you will 
seldom have any difficulty in getting up to it, and as the frightened 
mother flies off she discloses three or four — the number is variable — 
dull, white eggs with a greenish tint, ringed towards the broadest 
end with a zone of dull, brown, and blackish spots and blotches, 
nestled in a soft bed of feathers and rootlets. 

Now, unless you are a very hard-hearted and thoughtless boy — and 
remember that more evil is wrought by want of thought than ever 
by want of heart — you will only have a peep and then climb down 
again. Don^t even touch the eggs, or the sensitive little mother may 
abandon her nest. You will get a great deal more pleasure in 
watching the upbringing of the family if you have time and 
opportunity to visit the neighbourhood every few days, and you will 
soon gain the confidence of the little feathered creatures, who will 
take no notice of your presence; and the queer-looking little nestlings 
one morning will poke up their little bald heads, all eyes and mouth t(‘ 
enquire what you have brought them to eat, for at this stage they are 
very like other babies — have nothing to do but eat, sleep, and grow — 
and it takes Mr. and Mrs. Willie Wagtail all their time keeping these 
clamouring, squeaking, little bunties quiet when insects are scarce, 
but they manage it somehow. If the home is well chosen," and the 
babies escape the many ills and enemies that await every small life, 
the proud time comes when all the down is replaced with feathers 
and the boldest of them climb on to the edge of the nest and 
meditate about the art of flying, and it is probably a very proud 
moment in our little friends’ life when they start the fledglings on 
their first flight and launch the young folks out in the world on their 
own account. 

I am quite certain that any boy who has watched such a little 
family would never intentionally destroy a nest, and if the writing of 
this little paper saves the life of one of God’s little creatures it will 
hot have been penned in vain. 
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Vinificatioi] in Wet Viijtages. 

M. BLUNNO. 

Tun coming vintage might be one for which the wine-maker of this 
State will have to set aside all arrangements for refrigerating the 
grape juice, such as have been found indispensable for the last six or 
seven years of dry hot weather prevailing during the vintage months. 
His trouble, perhaps, will be to have to handle a crop of grapes not 
very sound and clean. I have already received specimens of vine- 
shoots showing that Black Spot is pretty widely spread this year, 
oidium is also likely to do damage, and if rains should extend over 
the wine-making season other moulds are sure to infest and de- 
teriorate the fruit. 

The berries will swell abnormally, the skin will be thin, but not 
firm, and under the inside pressure of the water will burst, offering 
thus an inroad for the Botrytis nnerea, a grey mould, to grow and 
spread. The Bidrytis will destroy a certain amount of the grape 
sugar and acids, also, by secreting a specific oxidase^ will oxidise the 
coloring matter stored in the skin and render it insoluble, whereby 
wines will be poor in colour, flat, and difficult to clarify. These 
inconveniences, however, may be averted by following a suitable 
method of vinification. A matter of first importance to wdne-growers 
is not to mix with the grapes any bunch which shows green, black, 
or yellow moulds. I wish to dravv a distinction between mouldy and 
rotten grapes. 

Berries may be covered with the grey fungus, the Botrytis^ and turn 
out a very good wine (white). As a matter of fact, in many European 
countries famous for wnile wines, the advent of Botrytis, concomitant 
with certain weather conditions, which will limit the infection to the 
skin, is looked forward to. For the sake of distinction I shall call 
these mouldy grapes, but grapes are rotten when the Fmnagine, 
Mucor, Peiiicillium, Floeospora herhariim and the putrefaction bacteria 
have invaded the pulp of the berries. 

It is easy to instruct grape pickers to make the above distinction^ 
and the foreman should look out sharp to see that the irresponsible 
pickers, as a rule school boys and school girls, or adventitious men, 
do not fill the bucket with anything, as in most cases they are paid 
by the number of buckets they fill and carry to the cart. 

Those wine-makers who, in wet weather delay the vintage waiting 
for the grapes to reach the usual standard of sugar, do so at their 
own risk. More often than not the standard is not reached, and 
the continuous rain dilutes the juice and the crop is partially or 
totally deteriorated by fungoid growths. Knowledge is general on 
this point, but I shall refer here to some experiments showing the 
extent of loss in quantity and quality. 
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Mimtz* made some interesting experiments quite recently on the 
influence of the grey mould on the quantity and quality of wine. The 
grape experimented on was the Carignane. Here are the results : — 

grapes per acre. alcohol acids per 

per hundred, thousand. 

(iJrey mould makes its appearance 5 tons 2 cwt. *2 (jrs. 9“..S 7.1 

All the crop is covered with grey mould... 2 tons 16 cwt. 2(jrH. 6.3 

The Botrytis having also interfered with the coloring matter of 
grape.s, the following figures show how the color intensity also 
differs : — 

intensity of color 

Sound grapes ... ... ... ... ... 10 ruby 

(crapes showing first signs of grey mould .. ... Thrown 

Grapes badly affected ... ... ... ... ... 4 yellow 


Like the coloring matter the tannin is also destroyed, thus Miintz 
found in 


Tannin 

1 00 parts of sound berries ... . ... ...1.9 

1 00 i)arts of niou Idy \ >erries ... ... ... ... ... 0. 4 


Against the decrease of alcohol, acid, color and tannin, is to be put 
an increase of the extractive matters in general, especially in the quan- 
tity of glyceriu(.‘. It is evident then that the equilibrium of the con- 
stituents of the wine from mouldy grapes is thus broken. It is to be 
understood that I am not speaking here of the particular stage of the 
Bofryiis known as luMe putrefaction,'^ snch as sometimes occurs in the 
Sauterne, Rhine, Tokay, and Roman Castles districts. All varieties of 
grapes will not undergo the noble putrefaction, and for those which do 
certain weather conditions must obtain. When the Botrytis^ cinerea 
makes its appearances jnst as the grapes are ripening, and afterwards 
the weather keeps warm and dry, then this desired alteration will take 
place, but if it should (*ontinii(‘ wet the pritref action is riohle no lonycr. 

A local knowledge of the weather prevailing at vintage time in 
each district, will help the wine-grower to decide as to the time for 
beginning his vintage. Generally he will find that anticipating it is 
the surest course. Thereby no fear is to be entertained of the juice 
con raining too much of free acids to give the wine a green^ taste of 
unripe apples. Under a warm climate, like that of this State, it is 
never the case, and if the percentage of grape sugar is lower than in 
dry years the same will be the case with the proportion of the free 
acids, because the excess of rain will dilute both sugar and acids 
alike. Nay, in this State in a wet vintage, it is more necessary to 
increase the proportion of free acids by adding an ^average of 11b. 
of tartaric acid for every 100 gallons of must without the skins, as 
well as increasing the proportion of tannin through the addition of 
tannic acid from 2oz. to 4oz. every 100 gallons, preferring the higher 
if grapes are grown in flat land, deep, and rich in humus. 


*Vide Annales Agronoraignes, 1902. 

* (rerman — EdetfaiiU. 

French — Rot nobk, 

Italian — Uve infavate, 'puirefaziom nohilt. 
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The increase in the quantity of free acids will not only help fer- 
mentation, but will produce a wine with a more pleasant taste that will 
remind one of the fruit from which it is obtained, will live and keep 
improving, will mature and get old before it gets decrepit, as is the 
case with many Australian wines. 

The tannic acid in the first instance helps to make insoluble a 
great quantity of organic matters which, when white wines are made, 
can be thus separated before even fermentation begins. In conse- 
quence, when this sets in, the must is clearer and so will be the wine, 
through the earlier and larger quantity of lees precipitated. 

The natural tannin, which in a wet vintage is rather deficient in red 
grapes, not so much because it has been diluted, as because it has 
been partially destroyed or made insoluble by moulds, has a complex 
function in the wine. It helps to maintain together the other 
ingredients, it fixes and makes more stable the coloring matter, and 
concurs with the other free acids to the sound keeping of the wine. 
An excess of tannin impresses the palate with astringency, which in 
young wine is to be preferred to deficiency. Young red wines that 
taste mellow and soft will not keep long, and will not impiove with 
age, and are more palatable when young. Excess of tannin is to be 
preferred to deficiency in young red wines, which for the quality of 
grapes employed in making and through the nature of the soil in 
which they were grown, are apt to give with age a high class of wine. 
The early astringency disappears in time, the tannin being slowly 
oxidised, and at any rate, its proportion may be toned down at any 
moment by fining the wine with albuminous or gelatinous substances, 
which form, with the tannin, insoluble tannates. 

White Wines. 

Grapes are not put through the crusher but taken directly to the 
press, and the juice extracted is put into large tubs or vats. Tartaric 
acid is dissolved in some warm must and mixed with the bulk, also 
the tannic acid in the proportions given above. Then it is sub- 
mitted to strong aeration^ which is best accomplished by pumping 
air in it for an hour. If meta-sulphide of potash is available, oz. 
of it is previously dissolved in a little warmed must and then mixed to 
every 100 gals. If no meta-sulphide is available, ^ oz. of sulphur 
is burned under a hogshead from which one end has been removed, 
and the fumes are pumped into 100 gals, of must. The liquid is then 
allowed to rest for 24 hours, during which a thick crust forms on the 
top, and this is removed as it forms. Then the must is removed from 
that vat in order to separate it from the heavy sediment that is col- 
lected at the bottom, and placed in another vat or cask. 

A couple or more buckets of must, obtained from carefully selected 
clean grapes^ is mixed with the bulk. This must when mixed 
should be in full fermentation, its role being that of starting fer- 
mentation of the whole. CuHure yeast obtained from a reliable 
laboratory may be used instead. 

If fermentation was made in an open vat, then the wine is racked 
into a cask as soon as it is over, and a fortnight later is placed in 



Jav. 2, 1904.] Agricultural Gazette of N.S. W. 27 

another vessel. If fermentation was made into a cask, then the wine 
may be allowed to remain a week to give it a chance to rid itself of 
the heaviest lees, and then it is removed into another vessel. 

Eed Wines. 

If portion of the red grapes are sound and clean, these are made into 
wine separately. The husks left after the fermentation are employed 
a second time to give color to the must obtained from the mouldy 
grapes, which are pressed like the white, and the must treated as if it 
was intended to make white wine, but before fermentation sets in, it 
is thrown on the red skins of so-nid grapes, and the usual method for 
making red wine is then followed. If, however, no skins of sound 
red grapes are available, then mouldy red grapes are stemmed and 
■crushed, juice and skins are put to ferment together, tartaric acid and 
tannin is added, and a few buckets of starter are mixed. As soon as 
the liquid has contracted enough red color it is withdrawn so that the 
contact with deteriorated grape skins may be as brief as possible. 

White Wine from Red Grapes. 

With a bad crop of red grapes it is better to make white wine out 
•of them, which will be far better than the red wine w'ould be. To 
this effect grapes must not be put through the crusher, but only 
pressed as quickly as possible, and not very hard. However, only the 
first of the juice available in the grapes would give an absolute white 
wine, a light pink tint would soon follow, and become deeper as the 
pressing proceeds. 

If the wine maker is satisfied to collect only the small portion of 
juice that runs first, and is white, and make this into white wine as if 
it were from white grapes, he can collect the other ])ortion and make 
it ferment with the skins to make red wine. But if he wishes to make 
as much white wine as can be possibly made out of red grapes, then 
he must deal with a pink must, and judge for himself at what point of 
of coloration he should separate this from the balance, which will run 
more and more colored. 

The first operation on this pink juice is a very strong aeration by 
pumping air in it for a couple of hours. No addition of either tartaric 
or tannic acid is to be made, which would fix the color rather than 
helping to remove it. The aeration is then followed by the mixing of 
3 ounces of potash bi-sulphide, which will prevent fermentation from 
starting for about 48 hours. All the crust of solid matter formed on 
top of the liquid is removed, and then the juice is run into another 
vessel, vat, or cask, but from one to one and half pound of animal 
charcoal is mixed to every 100 gals, of must. The best way to do this 
is to first add the animal charcoal in 3 or 4 buckets of must causing it 
to distemper thoroughly by energetic stirring, afterwards this is 
thoroughly incorporated with the bulk by continuing to stir the whole. 
As soon as fermentation begins, the particles of coal will be tossed 
about by the bubbles of carbonic acid continuously creeping through 
the liquid mass, and only when fermentation ends the powder will 
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begin to settle. A week or so after fermentation is over the liquid is 
racked into another vessel ; some particles of the coal will be still in 
suspension^, and the wine will show a dark hue, but a fining with gela- 
tine or blood as soon as cold weather sets in will drag them all to the 
bottom. 

White wines are very poor in tannin, if they contain any at all. 
When clarifying with gelatinous or albuminous substances, it is 
necessary that a certain proportion of tannic acid be previously dis- 
solved in wine to help the precipitation of the fining. Four oz. of 
tannic acid to every 100 gals, of wine is the proportion. This will not 
remain in solution after the clarification, but will combine with the 
gelatine or albumen used for fining, and will precipitate and collect at 
the bottom of the vessel under the form of tannate. 

Animal charcoal can be bought which is specially prepared for use 
in wine making and wine treatment. Ordinary animal charcoal 
contains a high propertion of lime phosphate and alkaline carbonates 
wdiich would neutralise portion of the acidity of the grape juice. 

Quality of Ingredients. 

The tartaric acid employed in correcting the deficiency of acids- 
in the grape-must should be pure, that which is sold in crystals is the 
best. The tannic acid is obtained from the oak, and other tre(\s. It 
is extractc'd through ether, alcohol, or water. That extracted through 
alcohol is the best. 


Cattle and Horses — Ringbarking Trees. 

Mii. W. M. Fleming, M.L.A., writes : — ^^The practice of bark eating 
by cattle, sheep, and especially horses, is by no means an uncommon 
one. It is generally attributed — I think rightly — to want of salt, and 
occurs more frequently in dry times. In the Hunter District the 
apple- box tree is an especial favourite with horses, in odd cases trees 
having been killed by them. On the plains, the grey-box, or as some 
call it, the pepper-box, appears to be the best liked, and it is quite a 
common occurence for a horse to take a few bites at the hard, rough 
bark of green belar and chew the little he gets with apparent relish. 

Aj)ro'][)os this matter, it is worthy of notice that what in some 
districts is readily eaten by stock, will in other districts not be touched 
by them except under pressure. A good instance of this is the- 
common ornamental pepper-tree so often growing beside homestead 
house-rails/’ 
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Pot Experin]ei]ts to Determine the Lin)its of 
Endurance of Different Farm-Crops for 
Certain Injurious Substances.* 

Bv F. B. GUTHRIE a.nd K. HELMS. 


l^Rt-ad hefort’ the Royal SocRty oj N. .S'. Walt's^ Septemhn' R, RiUJ.] 

Part II. — Maize. 

The experiments here recorded are in continuation of similar experi- 
ments with wheats, and were conducted in a similar manner. A 
description of the pots used, and the manner in which they were filled 
and treated, is fully given in the previous paper, and need not be here 
repeated. Mr. Maiden kindly set apart a space in the Botanical 
Gardens for the purpose of the experiments, which were conducted in 
all details in the same manner as the preceding. 

Nature of Soil. 

The soil with which the pots were filled was a fairly rich garden 
loam mixed with nearly an equal quantity of light sand. 

The composition of the soil was as follows: — 


Moisture 

M;3 

Organic matter 

8'14 

N i trogen 

Soluble in strong HCl. 

-202 

Li me . . 

■2r,7 

Potash 

•112 

Magnesia 

-OGB 

Phosphoric acid 

-107 


Each pot received in addition 10 grms. of superphosphate.. Several 
check-pots were filled in exactly the same way, with the exception 
that the deleterious substances wer(‘ omitted. All the pots were 
exposed to exactly the same conditions as to light, warmth, water, &c., 
throughout the course of the experiments. 

Experiments with Common Salt. 

Eight pots were filled with the soil and superphosphate, together 
with the following quantities of common salt per 100 lb. of soil : — 


No. 41, TO per cent, of NaCI. 

No. 41, TO per cent, of NaCl 

„ 42, -15 „ 

}J 

,, 4b, So ,, ,, 

„ 44, -20 


V, 47, *40 

„ 44, •2.') „ 


}) oO ,, ,, 

„ 4.5, -30 

yi 



^ Agricultural Oazelttf February 1903, page 114. 
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The pots were sown on October 24th, 1902, with 7 maize kernels 
in each pot, the surface being covered with a mulch of shredded cocoa- 
nut fibre, and the soil kept moist throughout the experiment. 

The following notes were made on November 3rd with regard to 
the germination : — 

Pots 41 and 42 had germinated well. 

In 43, 44, 45, the germination was retarded. 

In 4t) much, and 47 very much retarded, whilst in 48 the seeds 
did not germinate. 

On November 21st the further growth of the plants was noted : — 

In Nos. 41 and 42 the growth was fair, but quite markedly 
affected. 

In No. 43 the growth was very strongly affected. 

In Nos. 44, 45, and 46 the plants were dying and very nearly dead. 

In No. 47 the plants were quite dead. 

As the growth was affected by the smallest quantity taken (Pot 41), 
three pots were resown on November 28th, with smaller proportions 
of salt : — 

No. 49 with *025 per cent. NaCl. 

„ 50 „ *050 „ ,, 

,, ol ,, 07o ,, „ 

All these germinated well and were growing well on January 15th, 
1903, showing that a quantity of NaCl. below *1 per cent, has no 
injurious action on the growth of maize. 

From the above it is concluded that the germination of maize is 
unaffected by the presence in the soil of sodium chloride up to *2 per 
cent., and that between *4 and *5 per cent, prevents germination. 

The growth of the plant is markedly affected by *1 per cent, of 
sodium chloride, and plants will not grow in soil containing *25 per 
cent, and upwards. 

Experiments with Sodium Carbonate. 

Eight pots were filled with soil, manured with 10 grms. superphos- 
phate each, and sown with seven maize-kernels on October 24th, 1902. 
The quantities of sodium carbonate previously added to the different 
pots were as follows : — 

No. 52, *10 per cent. Na 2 C 03 No. 52, *10 per cent. Na 2 C 03 

„ 53, *20 ,, ,, „ 57, *40 „ ,, 

,, 54, *25 ,, „ ,, 58, ’oO ,, „ 

55, *30 „ ,, „ 59, *60 „ 

,, 56, 35 „ ,, 

On November 3rd the following notes were made as to their 
germination : — 

No. 52 had germinated perfectly. 

In Nos. 53 and 54 the germination was slightly retarded, more so 
in 55 and 56, very much retarded in 57, whilst the seeds of 
58 and 59 had not germinated. 

The growth of all was more or less affected. 

On November 21st the plants of pot 52 were growing well, though 
the effect of carbonate of soda was noticeable. This was somewhat 
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more marked in 53, whilst in 54 the growth was strongly affected, and 
in 55, 56, 57, 58, and 59 the plants were all dead. 

The conclusions drawn are the following: — Quantities up to *1 per 
cent, carbonate of soda in the soil is tolerated by the maize plant, and 
are without effect upon the germination or subsequent growth. '1 per 
cent, already acts as a poison to the growing plant, the effect of which 
is more and more marked up to between *25 and *30 per cent., at 
which point the plants die. The germination is slightly affected by 
*2 per cent., and *5 per cent, prevents germination. 

Experiments with Ammonium Sulphocyanide. 

Six pots were prepared, as in the previous experiments, with the 
following quantities of sulphocyanide, and sown on October 24th : — 
No. 60, *001 per cent. NH4CNS. No. 60. *001 per cent. NH4CNS. 

„ 61, *002 „ „ „ 64, *005 

„ 62, *003 „ „ „ 65, *006 

„ 03, *004 „ 

On November 3rd, Nos. 60 to 63 had germinated well. Tn Nos. 64 
and 65 the foliage had become spotted. 

On November 2l8t, Nos. 60 to 63 were growing fairly, though 
all showed signs of the effect of the salt, and were not so vigorous as 
the check plants. Nos. 64 and 65 had recovered in colour, but the 
growth was somewhat stunted. 

Three more pots were sown on November 28th, containing somewhat 
larger proportions of sulphocyanide : — 

No. 66, *008 per cent. 

„ 67, *01 

„ 68 , *02 

Nos. 66 to 67 germinated fairly, but slowly, and not vigorously, and 
No. 68 was somewhat more retarded. Their subsequent growth 
(January 15th, 1903) was more strongly affected. 

The results show that proportions of ammonium sulphocyanide 
as low as *001 per cent, already affect the growth of the plant, though 
it will germinate freely until the amount reaches *005, when the 
germination is not so vigorous, and the young leaves are discoloured. 
The points at which germination and growth are actually prevented 
was not reached, but they are certainly very near *02 per cent. 
A further series will have to be sown in order to establish this point. 

Experiments with Sodium Chlorate. 

Six pots were prepared, as in the previous instance, with the 
following quantities of sodium chlorate : — 

No. 69, *001 per cent. NaClOs No. 69, *001 per cent. NaClOs 

„ 70, *002 „ ,, ,, 73, *005 ,. „ 

,, 71, *003 „ „ „ 74, *006 

„ 72, *004 

The results are as follows: — November 3rd, Nos. 69, 70, and 71 
had germinated freely ; No. 72 showed the effects of the salt, germina- 
tion being slightly retarded ; in No. 73 the foliage was discoloured. 
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and in 74 the^ germination was very feeble and the young leaves 
discoloured and puny. 

On November 21st the growth in No. 69 was fair but distinctly 
affected. In Nos. 70 and 71 the growth was more strongly affected, 
the leaves in 71 having a bleached appearance. In 72, 73, and 74 
the leaves were quite bleached and the plants dying. 

It is then seen that the germination is unaffected till the amount of 
chlorate reaches *004 per cent., and that quantities above *006 per 
cent, prevent germination. The growth of the plant is affected oy 
'001 per cent., and that when the amount reaches *004 per cent, the 
plants are killed, 

Experiments with Arsenious Acid. 

Six pots were filled and sown on October 24, the following quantities 
of arsenious acid having been previously added : — 

No. 75, *05 per cent. AS2O3 No. 78, *30 per cent. AS2O3 
,, 76, *10 „ „ 79, -40 „ 

77, ;20 „ „ 80, *50 „ 

On examining the pots on November 3rd germination was found to 
be unaffected except in the case of No. 80, in which the germination 
was somewhat retarded. 

On November 20th the growth of No. 75 was very slightly affected, 
the effect increasing in the succeeding numbers. In No 77 the 
growth was somewhat stunted, and more markedly so in 78, 79. and 
80 ; though the plants were small, they looked fairly healthy. 

Three other pots were sown on November 28th : — 

No. 81, *60 per cent. AsoO^ 

„ 82, -70 
,, 83, .80 „ 

On December 13th it was found that the germination had been 
affected in all cases. In No, 83 it was very strongly affected, and 
the plants were very feeble. Above this point germination would 
ceu'tainly be prevented. The plants in Nos. 81 and 82 were nearly 
dead by January 15th, and in No. 83 quite dead. 

The germination of maize is, therefore, not affected by the presence of 
arsenic in the soil up to *4 per cent.; at *5 per cent., however, germina- 
tion is affected, and is prevented by quantities above *8 per cent. ; ‘Oo 
per cent, has an effect upon the growth of the plant, and *20 per cent, 
produces stunted plants, *6 to *7 being enough to prevent their growth. 

These results are tabulated below : — 


Effect upon Germination and subsequent Growth of Maize of different percentages 
of injurious substances in the soil. 



Germ ination 
Affected. 

Germination 

Prevented. 

1 

Growth 

Affected. 

1 Growth 

j Prevented. 

Common Salt 

•20 

■50 

*10 

*25 

’Sodium Carbonate 

•20 

•50 

*10 

*25 

Atnmoniuni Sulphocyanide . . 

•(>05 

Above *02 

•001 

Above *0*2 

-Spdium Chlorate 

•004 

Above ■006, 

•GDI 

*004 

Arsenious Acid ... 

•50 

Above *80 

*05 

•60 
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Lessoi]s of tl)e Drougljt. 


The following reports from Inspectors of Stocky Inspectors of Con- 
ditional Purchases, District Lands Surveyors, Foresters and Managers 
of Departmental Farms have been received, in addition to the reports 
which were published in the issue of December, in response to an 
invitation extended to these Officers to furnish information on matters 
in cx-innection with the late drought which may be useful in the future. 
Readers will, perhaps, appreciate the fact that almost without excep- 
tion the officers who have been good enough to submit reports have, 
in the course of their daily duties which bring them into intimate 
touch with landholders of every class, had prolonged experience of 
the districts they write about — in many cases exceeding 25 years ; and 
some of the officers are in a ])Osition to compare the conditions of the 
more remote districts as they are to-day with the conditions of nearly 
half a century ago : — 

Cobar District. 

Mit. Jas. Cotton, Inspector of Stock, reports : — The year 1902 and the earlier 
part of 1905 will long be remembered by stock-owners as the culmination of a 
series of drought years, which eventuated in ruin and disaster to many who 
had hoped against hope, and bravely battled against the inevitable. Losses 
in stock were appalling, notwithstanding the numberless and expensive elForts 
put forth by owners, and the concessions granted by the Government in 
freight and cai'riagc', to save the lives of stock. 

A few owners who had the advantage of being near the railway fed 
tliouvsands of sheep on chaff, hay, lucerne, oats, and even wlieat, with more or 
less success. Experience proved that in most cases feeding was resorted to 
too late, wlien tlie sheep had not sufficient strength to digest the bard food, 
which simply liastened their death. 

Most station owjiers luid to rely on the natural edible trees, scrubs, and 
bushes of tlui district, which were chopped down by gangs of men specially 
emjdoyed for that purpose, and as drouglit succeeded drought great difficulty 
was experienced, inasmuch as the edible scrubs became cut out within a 
reasonable distance of the water and sheep were compelled to travel long 
distances for water and to feed, thus cutting up and destroying the country 
by constant traffic, leaving it a dust-bed to be blown away by high winds. 

EdUite trt es and sctuIks. — The edible trees, scrubs, and l 3 ushes, in their order 
of value, in this district are as follows, viz.: — 1st, Kurrajong ; 2nd, Mulga ; 
3rd, Warri or Currant Bush ; 4th, Leopard Wood ; 5th, Currawong ; 6th, Emu 
Bush; 7 th, Berrigan ; 8th, Orange Bush. 

Conservation and Propat/ation of the Edible Trees, 

Kurrajong is certainly the best of our fodder-producing plants, its scarcity 
seems the reason why it is not more spoken of when edible plants are under 
discussion. As a drought-resisting tree it has no equal, and can be recognised 
anywhere by its luxuriant green foliage. Sheep, cattle, and even horses prefei* 
kurrajong fx) mulga, warri, berrigan, emu bush, or any other fodder scrubs 
and do much better on it than any other, on account of its soft digestible 
nature. I am of opinion the reason why kurrajong is not more prevalent is 
c 
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that stock devour it, even when grass is plentiful, in its first germina" 
tion from seed, and every plant is killed in this way before it attains 
sufficient height to be out of reach. The seeds of the kurrajoiig are 
easily gathered and can be grown in boxes or in l>eds, like radishes, 
and when about the size of these vegetables are remarkably palatable 
esculents ; in fact, they used to form a substantial part of the vegetable 
ftK)d of the aborigines in the early days befoi*e the country was stocked, 
aiid could then be found in great numbers underneath kurrajong trees. 
It seems appai*ent that something could be done in forming kurrajong 
plantations ; seedlings could be raised in nurseries near large tanks or laver 
frontages, or in the vicinity of artesian l)oi‘es, and irrigated wlien necessary 
until tliey were suffie-iently developed to transplant. The transplanting 
could be done after good rains, and the plant protected until it was out of 
reach of stock ; and when once properly roote<l, 1 am satisfied no drought 
could kill it. The vitality of tlie kurrajong is n^lly wonderful ; even in most 
droughty times lopping only seems to stimulate it into more vigorous growth, 
and the older the tree the more luxuriant seems tlie foliagt' both in quantity 
and quality. During tours of inspe(;tion in this disti'ict, it has been particu- 
larly noticeable that although pine, inulga, and many other ti'(‘es and 
scrubs were dying from the effects of the })rolonged drought, tlie kun'ajong, 
wherever it oecurred, was flourishing and appear’tHl altogetliei* unaffected by 
the extreme drought (*onditions whicli existed ; ev(m wlier’e it liaxl been 
lopped vigorous slioots had becm thi’own out notwithstanding no rain had 
fallen since the lof)ping. It appears to me that in the kun-ajong we have 
the acme of a drought-resisting, fodder-producing ])lant, wliich should be 
f<)»tered, protected, and propagated. It flounHlu\s alike on all kinds of 
country, from rocky sterile ridges to rich black -soil I’iver fi'ontages, and 
wherever it occurs on good alluvial flats the tree is always mueh larger and 
c^aiTies a wealtli of beautiful gr'etui succulent foliage, vvhieii is as orna-ineiital 
as it is valuable. 

Mulga has astringent proper ti<‘s and is sonrewhat liaixi of digestion, but 
8t(X‘k in strong healthy condition will not only do wt‘ll but tbi-iA c and fatttm 
on it. Btook-owners have to thank mulga for saving the livt^s of very many 
thousands of sheep, and from its ju'evalence eveiywliere in tlie. district it lias 
pTOved the most valuable fodder plant in this part of the State. Cattle 
seem to thrive particularly well on mulga, and even horses liaAc existed on 
it through the dniught. It is notice^able that no young mulgas seem to Ix^ 
growing to take the place of the trees which die or are cut down. Probably 
this is accounted for by stock eating tlie young plants and seeiiliiigs. Possibly 
something might be (lone tow^ards protecting certain areas until tlie young 
plants have attained sufficient growth to be out of reacJi, otlierwise, as mulga 
s(xmis a short-lived tree, it may die out in course of years, and this -valiiable 
stand-by in times of drought become unavailable and extinct. 

Warri or (Currant Bush is not unlike lignum in a])peaT-aiK^e, l)ut is rather 
lighter in colour. It has aromatic and tonic properties, and is consumed in 
large (pian titles by all kinds of stock. It has tlie advantagivs of Ix'ing \ ery 
prevalent, not (xisily killed, and throws out shoots of ra[)id growtli after 
every good rain. 

Leopard Wood is eaten greedily by sheep and cattle, and is a v(Ty valuable 
fodder plant where it occurs. It has proved of great assistance in saving the 
lives of stock, and tlie only faults which can Im 3 found Avith it ai-e its scarcity 
and the fact that it is easily killed. 

Gurrmwng is generally found in the vicinity of mallee, and upon rocky 
ridges. It is a fairly good fodder plant for strong healthy stock, but is liabh? 
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to form felt in sheep, more especially where the digestion is impaired by 
poverty. However, it has rendered good assistance in saving stock during 
the late drought. 

Ernie Busk, a very valuable fodder plant, which I regret to say, is lapidly 
becoming extinct in this district. Rabbits seem to have a special liking for 
this ])ush, and in drought times eat the bark olF as high as they can reach, 
thus ringbarking the plant, which speedily dies. 

Berrigan or Rosebush . — A fairly good fodder plant which has reudei'ed 
good assistance during the drought. It has the advantages of being verj^ 
pre\alent and almost indestructible, shooting again aftei; each gmid r»in no 
matter how mutilated. 

Orange Bush comes next in the order of merit, but it does not occur in 
sufficient quantity and jirevalence to be of much value, and it haKS a distinct 
disadvantage in being armed with hooked spikes, which tt^ar out large 
quantities of wool from sheep feeding upon it. 

Ths lessons taught by the drought in this district, 1 think, may be detailed 
as follows — The necessity of (?onservation of mon-^ water. The subdivision 
of the land into much smaller paddc>ckH than at present. The destruction of 
u.stdess scrubs, and the ringing of ujHdess timber. Tlie cai‘eful and judicious 
stocking of runs, having at least one-third of each run urjstocked, so that 
stock can always V)e removed when requirnd, and hc^fore they damage the 
(!ountr}’. Also, the ad\osahility of, where practicable, planting edil)le plants, 
scrubs, and trees, and the protection of same. TTie cultivation of wlieat and 
huHU‘ne for liay, in good seasons, and the careful storing of sam(‘, for use only 
in times of drought. And last hut not least, the necessity of keeping the 
I'ahhit pest in check by some means. 

Bourke District* 

Mr. 1). W. F. Mattex, Stock Inspector, Bourke, fnrnislies the following list 
of grasses iridigeii(»ii8 to Bourke district, which appeai’ed to be tlie most 
drought-revsistant, and which wei’e the first to appear after rain : — 


liotaniml Name. 

j Local Nauio. | 

Remarks. 

Ac til i steri a a vnnacea 

Oat grass 

A good fodder 

Acthisteria, cilial a 

Kangaroo 

Hough and useful 

AnipliilirauiuH misii 

Water 

Cood fodder, broad in leaf 

Aristida calycina 

No, 9 

A veiy IX) ugh grass, eaten only 
while young 

Stipa setacea 

li^pear grass or Corkscrew 

A good grass, all stock will eat it 

]'^4a!iirachQe mi ttthell i ana 

Mulga 

One of our very bestt grasses 

Aiulropugou 8t;rit;eu8 

Blue 

(sood grass 

Panioum etfusum 

Spider grass 

Oood fodder grass 

Chloris truncata 

Windmill or Star 

(b)od hxlder grass 

Kleusine agyptiaca 

Small Crowfoot 

Cood winter graSsS, one of the best 
Not a good fodder 

Fanicum gracile 

Ikifty grass 

Pappophor u rn ^ ligricaus 

Ptirple Top 

Good feed 

Ainpbipogon st rictus 

Black Top 

A good grass 

Bra^rostis eriopoda . 

Never Fail 

Not too good 

Fatiicum leucophanim 

Silver grass 

Bad seed grass, practically of no 
value as a fodder 

A^stida bebriaua 

Wirey gra«» 

Of little value 

Krcdiubi cygcoruni 

Crowfoot 

Splendid winter herb 

Cynodoc dactylon 

Coucb grass 

Fair grass, good while green 

Panioum distachyon 

TVo-^finger grass 

(jJood feed, like an oat grass 

I^hlorift ventrieosii 

Tall Star grass 

A good grass 


The above grasses ai« peculiar to the red oountry. 
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Wentworth District. 

Mr .D. a. Morgan, TiiHpoctor of Stock, reportK : — « 

The (listr-iet of Wentworth contains an area of about six-and-a-lialf million 
acres, and is di^ided into 104 lioldings, large and small. It seems a strange 
thing to say, but I consider the late drought and its ti-oiibles commencc'd with 
the plienornenal (for this district) fall of rain (jf eight inches, betwt'cm the 
10th and 29th of Decendierof 1894, when it did little good but much mischief, 
so far as to beat down a lot of good dry grass, and to silt up a lot of tanks 
that were already full of water, also bring up a lot of useless herbage and 
wild melon. I do not for a moment say that melon is useless, as I consider 
it good feed, but this year it grew so very abujidantly and stiong tliat the 
vines, being very hl>fous, caiised the deatli of many liorses through obstruction 
in the bowels. 1 sfmt a 8}>ecimen to my department, and, as Mr. Veterinary- 
surgeon Stewart said, “ nothing in the world would move such an obstruction.” 
It was as hard as wood, and about the size of an ordinary man’s leg at the 
calf. This was not an uncommon specimen. 

At this time parasitic blindness amongst horses in the district was about at 
its height, and attacked the liorses more or less on nearly every run. Many 
people attributed th(^ blindness in horses to thcii* eating tlu‘ melons, liut I do 
not think melons are ever the direct cause of blindness, although I dare say 
they are often a conve^n^r of the disease. And now, as I am about the 
blindness in horses, I might as well finish with it. 

In support of melons being harmless, so far as blindness is concerni'd, at the 
time horses were contracting the disease daily in a dry lake^ paddo(.‘k there 
was not a melon j)lant in the pad<lock. I spent two days collecting plants in 
that paddock (the 2nd and 3rd Octolier, 1894) for the depar'tment, and there 
were only two plants that were pronounced injurious, and those were wild onion 
and tobacco j)lant and horses do not eat much of tliose. 4’here was an abund- 
ance of other herbage and grass of gcKxl quality, yet at that time, I will be 
bound, a horse would go blind in that paddock in ten days or a fortnight. 

From the 18th to 29th of December, of 1894 I attended Mr. Veterinary- 
surgeon Scott in his invoAstigatioii of the disease. Held post inorterns.^ dis- 
sected several heads for him, preserving the brains and eyes in spirits ; but 
the weather was intensely hot, and I think he only got one specimen to 
Sydney in fair condition. 

During August, September, and October of 189.5, under instructions from 
tlie Department of Mines and Agriculture, and directions of Mr. Veterinary- 
surgeon Stewart, 1 had two depots, in one of whicli I had four horses under 
treatment, and in tht^ other there were two. Botli lots recjeived vermifuge 
treatment. The four got five grains of arsenic once a week in addition to 
vermifuge powders, and two got turjientine and oil insb^ad of the arsenic, 
otherwise the treatment was the same. These horses were (|uite blind by 
day and night. The horses that received the turpentine and oil I'ecovered, 
and I think some of the others were better, but their sight was cer-tainly not 
restored completely. Some years since, Mr. Superintendent Walker, of the 
Police, wrote to me of a police horse that was quite blind at Menindie, and I 
sent directions for the turpentine and oil, and a supply of powders! The 
horse received one month of careful treatment, and his sight was quite 
restored. This horse was quite blind by day and night, and is now still 
working as a troop liorse. I feed sure this treatment is effectual if carefully 
administered, and the disease is not of long standing. I do not think it is^ 
of any use if the horse has been a long time blind. In fact, I am sure it is not,, 
but I am quite as sure it is a certain cure if the subject is taken in time. 
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To rectum to the subject of drought, scrub cutting was resoi’ted to in about 
June, 1895 — but not on all the runs, and tlie owners began to feel in earnest 
the loss of the low scrub that the rabbits liad destroyed. Although 
the district began the year with 628,000 sheep, they ended up with 575,000, 
and had sold very few. That year there was a decrease of 52,199 sheep, 
316 horses, and 29 cattle. That was th(» first heavy loss, because, in 
the eai'ly days, before the rabbits had made sucli havoc with the scrub, 
the district never carried more than about 700,000 sheep in sufficiently good 
condition to grow wool. When speaking of scrub cutting, I mean chopping 
or breaking down edible bushes and ti*ees of any sort that sheep will 
eat, and 1 assure you that there are very few that the merino sheep will 
not eat some of — for the me»*ino sheep is truly a hardy animal. Jn my 
opinion, when scrub cutting is inevitable it is better to })egin before the 
sheep get too low in t^ondition, and while they are strong, and in robust 
health, and tlieir digestiv<' oi*gans have not become weak, for really towards 
the end of this drought it was much like ft^^ding sheep on pen-liolders. 
Out as great a variety as jx^ssible, and naturally near the water. Do not 
try and force the sheep. They will draw on to it themselves, and soon learn 
to know the sound of the axe. They liave their own tastes, and like to 
(dioose the state in which to consuim^ the scrub for thernselvt's ; but ab(>vt*all 
give them as great a variety as possible. Thei'e aix* si^veral varicdit'S of scrub 
that will lioove sheep. 

During 1896 most of the owners had again to resorh to scrub cutting 
nearly all the year, and hnished up with 1,770 horses, 3,1 13 cattle, and 478,513 
sheep, thus sustaining a loss of 122 horses, 110 cattle, and 97,319 sheep. 

The Januaiy of that year was very hot, and ophthalmia broke out in several 
places amongst sheep and cattle. 1 recommended sulphate of zinc and sugar 
of lead, and where used the disease was soon stamped out. dlie Thursday, 
23rd January of that year, was cruelly hot. It nearly broke all the thermo- 
meters in the disti'ict. 

The year 1897 was another disastrous year. Of course, there was the usua 
expense of scrub cutting, and the season resulted in the shortage of 34 horses, 
440 cattle, and 124,300 sheep, but a few thousand sheep were sent away to 
other districts. 

1898 was not (piite so bad, but there was little improvement, if any. There 
was a loss of 63 horses and 19 cattle, but an incnmse of 5^863 sheep. There 

were about 10,000 fresh shee[) one mob introduced, and one from another 

district. There was an outbreak of pleuro in a small herd, and I inoculated 
the (;attle with j)reserved virus from Drisbane, but it did not take at all 
well. Generally things looked a little brighter. 

The year 1899 began a little better than the previous years, but was very 
bad. Again many of the owners had to resort to scrub (‘utting. On the 16th 
June 1 inspected 80 horses that were very poor and weak and had to be 
travelled into another district for feed. But in the Wentworth district on a 
few runs things were more pros|)erous. One owner liad a very good summer 
lambing out of about 7,000 (*wes and saved them. This was about the most 
successful summer lambing I have seen in the district. I have seen several 
attempts, but they generally end in failure at weaning time. 

The year's returns furnivshed 1,634 horses, 2,410 cattle, and 394,005 sheep, 
thus entailing a loss of 39 horses, 244 cattle, and an increase of 33,929 sheep; 
and there was a little traffic in sheep during the year to other districts, 
Victoria and South Australia, but not of much consequence. 

The year 1900 looked very gloomy until about Moy or Junf‘, wlien on 
some runs there was^a considerable spring of spinach and soft stuff, causing 
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«. go@d inany losseB from hoove in sheep, and strangles was common amongst 
ike young horses ; and it turned out a l)ad season. _ , . ^ 

The returns of stock were as follows: — ^H(»rses 1,522, cattle 1,992, sheep 
382,1C)1 -ehecting a loss of 112 horses, 418 cattle, 11,844 sheep ; hut during 
this year there was some traiiic in stock, but notliing of coTi.se<iuerice, and 
of course tliere was the local consumption. Scrub cutting again l)f‘CMme a 
considerable in ( I u str}'. 

1901 turned out a bad year, hut there was more traflic in stock. However, 
it resulted in a sliortage on the year's tninsactions in live stock of 46 horses, 
36 cattle, and 40,()94 sheep. There was an outbreak of pleiiro-pneumonia in 
the cattle, and 1 again inoculated with preserved virus from the (Government 
Laboratory, Brisbane, f)ut without satisfactory results. The outbreak Avas 
amongst workers, and whenever I was able to visit the station tliere Ava« 
never a suitable^ subject from whicli to take the virus, but the pre8(M: ved virus 
was used web witliin thi? prescribed time. There was also an outbreak of 
tuberculosis, but it w'as amongst introduced cattle from Victoria. T used the 
tuberculin test, nnd out of eleven the reaction in nine indicated disease, find 
thme nine were destroyed. 

Now comes the disasti'ous season of 1902. It eommeneed witli 1,476 horses, 
1,969 cattle, and 341,467 slu'cp, and returned 961 horses, 1,636 cattle, and 
170,522 sheep, thus contracting a deficit of 515 horses, 333 cattle, and 
170,945 sheej), and tli(U‘e was hardly any traihe in stock. Bf'mar'ks here are 
unnecessary - tlie hgures sj)eak for themselves. Robust as tin* merino sheep 
is, mortal intestines cannot stand the wear and tear of tirnhei* for 
Although the figures I have given you are as they were giv(‘n to me, 1 
believe tliem to be under the actual amount. 1 really flo not bi'lievt' theri* 
were 170,000 sheep in the district on the 31st December, 1902. One rim 
that used to carry 70,000 shei^p is now reduced to 5,000. Anoth(*r that used 
to carry 35,000, now has 2,500. 

However, a turn has come. When trav(‘lling firound last wei'k, wliere 
six months ago you could flog a flea with a whip, there is grass as high as 
the three-feet- six fences, and occasionally your horse nearly goes out of sight 
in bog and grass. 

It is said that tlie Almighty helps tliose that he]|> thems(‘lves, and things 
should never be as bad in the Wentworth district again as tliey have l)eein 
The railway to Mildura is now an accomplished ffict, and trjiins are running. 
That is good. When it comes to Zelts, that will be better. But when it 
erosses tbe Murray into Wentworth, that will be superlative. 

For the prosperity of Wentworth in the first place there must be some rain^ 
and if there is rain sometliing grows. There is no doubt the land in the 
Wentworth district is fattening country, and hitherto it has been an isolated 
area bounded on three sides by (for fat stock) an impassible desert, and to 
take stock northerly from here generally would be like taking coals to New- 
castle. For store stock it is almost as bad, on account of the distances and 
expense — although probably fat sheep starting from here might arrive in a 
recognised market as fair stores, after a lot of expense — and so in the past 
owners have^ bad to sit down and see their sheep when fat waste away and 
eventually die. 

That is not so now ! There is the railway from Mildura to the Victorian 
markets, and if ov\ ners do not take adv^antage of it it is their own fault. 
In ordinary seasons sheep can be held fat here till May, at any rate, and often 
later. May, June, and July are good fat sheep months in the Victorian 
markets. Bo now the Wentworth pastoralrsts will always be able to command 
a fair price for their fat sheep, and frequently they ^ill be able to hold 
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them for the top of the market in July and August, and then spell their 
runs until they see a fair prospect of re-stocking. Sheep here, in my opinion, 
will generally hold their (Mind ition until the cold weatlier sets in, and will 
often be tip-top in tlie spring, liut we must liave some rain. 

ITntil tlie railway cr’osses the Murray I will not say much about cattle, as 
anything like a mob cannot well be punted unless the}' are very quiet, anrl 
to swim a river like the Murray ther(i is always a large amount of risk, but 
sheep can be punted without danger. Kahhits will still recpiire constant 
attention. They attack tlie young grovvths (kf scrub which prove so helpful 
when other feed fails, and unless the scrubs have a chance tori'produce them- 
selves they will die out completely. 

(rmsse.s. — I think now that the best grass that grows in this district is 
barley grass, and in tlie early days it was considered tlu' most useless ; but T 
think tliat wluui dry now it is the most nutritious dry grass. Tlie seeds ar(' 
had for tlie horses’ mouths and the eyes of the sheep. I think spear grass 
comes nf'xt in value, but when dry is not so nutritious ; hut xory little rain 
in warm weather makes a green shoot at the butt, and tlitm it is good fV'cd, 
Silver grass is very good green feed, but of little use wluni dry. The lake 
and other watcT grasses are ex(‘ellent feed during the warm w('ath(‘r‘, but as 
soon as the cold weather sets in tho'y turn sour, and stock do no good on 
them. I think spear grass is the most drought-resisting of any, but for grass 
in this distiact it depends principally at wliat time of year’ tin* rain falls. 
Many old indigmious grasses, such as the bliu‘ grass that used to grow 
amongst th(‘ saltbusli on the plains, have disapjieared, and tliey used to be 
good feed at any stage, and would stand flry longiu* than any modern grasses. 

7ff'rhafp\ — Thei*(‘ is a great variety of herliage in tiiis district, and T think 
that lieyoiid all doulit gt'ram’um is the best, and there are si’veral var/ieties of 
it. It can hardly Ih' called dr-ought-resisting, as it will not grow in dry 
weatlier, but oner; it is then' it is good h'ed at any stage or any condition. 
If it is blowing about on tin' gi*ound for years stock will thr*ive on it. I 
know a holding in this district when'! tlie dry ger-anium kept tlie horses and 
bullocks in good condition for m^arly thret‘ yi'.ars. The owner was fortunate 
in getting a. splash of i-ain just at the right time, and he had a wonderful 
growth of g(*ra,nium just locally. Spinach grows very abundantly, but 
cannot Ix' eompar-ed to other- hm'bages, but, of coursf-, is not without its 
value. However, wlimi saying the liest of it, it is very trunporary. There 
is a gri^at var-iety of wild carrots wdiich an- excellent fi-ed, hut certainly 
temporary. ’Fln'i-e ari' also many other kinds of lierbage, all as a. r ule good 
feed, but not lasting in either a gret-n or* dry stagr-. 1 think the most 
dr-ought-resisting herbagi- of all is tla- creeping saltbush, of which tiu-re are 
several kinds. If it once gets a sbir*t, very little moisture keeps it going all 
through the summer, it is useful in tli<' exti-erne, and stoelc will often hold 
tlu'ir own on it for a long time ; yet I do not think it can he called a first- 
class fodd(‘r. The saltbush jn-ojK-r is iM-eorning v(-ry seai-ee in the district 
unfortunately, and tluM-t- is scarcely any need to comment on tlie dr-ought- 
resisting qualities of that plant. T consider it certainly is the b(-st. 

Crops . — Wheat is about the oidy crop that is profitably gr-ovvn in this 
district, and foi- all the awful drouglit we liave passed tln-ough, thei*e lrav(' 
been seV'Oral very fair c^rops. Wlieat seems to do on very little rain if it falls 
at the right time ; hut the crops of 11101 and 1902 wer^e dreadful failur(‘s. 
Lucerne is grown in the district, l)ut will not do without artificial watering, 
and it is only grown for gretm feed by those who have engiru's. My 
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experience of this district is for thirty-three years, and I have held tlie office 
of Stock Inspector jnst twenty years, and Acting Conditional Purchase 
Inspector for about thirteen years. 

Inland Districts. 

Mu. W. H. Tietkins, Inspector of Conditional Purchases, now stationed at 
Windsor but formerly engaged in various districts in the arid portion of the 
.-♦State, reports : — 

Gramis . — There can be but little doubt that the most \'al liable of the 
indigenous grasses are the Mitchell grass and the bliu; giviss, tlu^si^ however 
are only found in the northern parts of this State. I am not awart^ of any 
attempts having been made to introduce either of these grass(‘s to Southern 
'Riverina. Wrapped in its heat-resisting envelope of straw^ the young shoots 
of the Mitchell grass are specially protected from fierce weather influences. 
At Forbes and Condol>oliii districts the umbrella grass was observed to have 
wainderful powers of recuperation even under the most devastating 
circumstances. The tivfoil clover sheds such abundance of s(‘ed as to 
literally cover the ground, and for months after the plant has lieen eaten or 
has been swept away by the s(;orching wdnds, stock of every des(*ri})tion liv(' and 
thrive on the seed in the prickly envelope that does so mucli darnage to the 
wool, but w^hich has saviKl the lives of thousands of stock. At Walgett 
during the drought I have tried repeatedly to grow^ dohnson grass giving it 
every care and attention, but w’ithout success. I incline to tlie opinion tliat 
indigenous grasses are liest adapted to withstand jii'otractinl drought, for in 
small enclosui'cs (in the drought country) such as cemeteries fi'oin whicii all 
stock have been rigidly ex(;luded, there has bemi seen a strong gi’ow tli of 

natural grass --“in the sere and yellow ”of course, but an obji'ct lesson wlien 

viewing the surrounding desolation. 

Forests . — Pine scrubs in certain positions on high ground have been 
observed to dwindle and die, presumably unable to continue under tlie 
withering heat and protr*ai;t(Ml dry weather. It lias berni observ(‘d that ilng- 
barked timlier was as gem*rous with its sucker and other sectond growths as 
when dealt with inordinary seasons ; this cannot be attributed to the injured 
tree not having sufficient strength h'ft to send nutriment to its to[)most 
foliage, for there was no difTerence in the foliage of tr(H*s not so mutilat«‘d. 

Edible Trees . — “ Myall ” has been largely felled for its foliage, it is but a 
short-lived plant and with successive dry seasons will probably disappear as 
has the saltbush, the seedling shoot being devoured before it attains 
sufficient height to protect itself 

Insect Pests . — Clouds upon clouds of gi'asshoppers darkened th(> sky and 
devoured every green thing that might possibly have been spare'd by stock. 
These were in much gi-eater numbers than in ordinary seasons (the larva; 
being destroyed liy rain) ; it would appear then as if e'very jiroduct of the 
earth was doomed to destruction foi' a time — -piuhaps to rest. 

More© District. 

Mr. E. Soott, Inspector of Stock, reports: — One of the most striking fe;at urea 
is the ease and (quickness with wdiieffi the native grasses and hei'bage have re- 
established themselves. It was thought and said by many keen observers 
during the severe drought of 1902, that it must take years for tlie gi-aases 
and herbs to rieestalilish tliemselves. This has proved to be a falla(;y as regards 
this district. Within a few months of the termination of the drought, the 
district has been covered with a most abundant coat of herbage and grasses 
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of the iiioHt nutritious and fattening class6\s. The season, of course has been 
of the most favourable, but notwithstanding, the growth of herbage, etc., has 
been phenomenal. The oldest residents avow that they have never seen a 
better a(‘ason. I myself have had a twenty years’ experience of the district, 
and I do not remember ever observing such a plienomenal growth as we have 
liad tins year. 

Vegetation. most striking of these has undoubtedly 

lieen tiie “ wild mustard.” In many places in the district stock remained fat 
on this h(U'b when all others had completely disappeared. The plain or 
spring grass stands the drought very well, but tlie mustard exceeds even this. 
Another di*ought-i-esister is the variegated thistle. This also proved a most 
valuable plant during the drouglit, stock remaining fat on it long after all 
t^lse had disa})peai’(‘d and eating it down into the very ground. It is some 
years since we hav(‘ had any great grow tli of grass — I think six years, — which 
has been due to the failure of the sumrtier rains. 

Herbages First to Come After Drought, - '{"ho most noticeable of tliesewTi’e 
lamb’s tcmgue, and a h(U‘bage wdiich was new to this district, and which ulti- 
mately provi'd to b(‘ of tlu^ saltbush tribt*, and was identified as Chenojwdimn 
atripticiniinn. ’riiis was tlie hrst plant to show on the black soil on the 
br(*ak-uj) of th(‘ drought. Then (ainu* the clov('r or trefoil, followed by, and 
simultan(‘ously w itli, pigwcosl, crowfoot, South Australian clover, geranium 
or w ild parsnip, and many others which 1 cannot name. The wild parsnip 
()]• geranium is one of tlie very bt'stof ourwdnter herbs, affording as it does a 
good bite to stock and then, w'hen the top has disajipeared, the sheep may be 
seen digging in tJie ground for the I’oots. T liave seen acres of ground turned 
ovei* ill this way as (‘fiectually as if scarihed. 

There an* fVwv if any artificial grasses in this district. The prairie is most 
notk^eablt*, and has lii*mly established itself in the bends of the Gw'ydir River 
and is a most valuable jiasture. I would enumerate tlie follow ing as drought 
resistors, in the sense of (juickly responding to an ade([uate luinfall : — Spring 
grass many grasses of wliich 1 do not know^ the names, — Chenopodium, 
trefoil, milk thistle*, crowfoot, geranium, ttc. ; wild mustard, and variegated 
thistle abov(* all others as standing feeding in the drouglit. 

Conservaf i())( of Water. — Undoubtedly one of tin* main lessons of the drougiit 
is the nec(*ssitv for an adequate* sup])ly of w'at(*r. Artesian w ells are undoubt- 
(*dly the b(*st means of const»rving water. The artesian bores proved of the 
greatest possil)l(' service in this district, and many parts, or the greater part, 
of the district must have Ihhui d(‘S(*rted had it not been for the supply of 
w'atei* 8ecur(‘d from th(*se bores. Artesian bores, and more of them, ai'e the 
solution of the w ater dithculty in this district. 

Conser ratio ft (f Fodder. \t is doubtful whether this can be grown or 
secured on a sufliciimtly large scale w here large numbers of stock are (‘onci'rned, 
but undoubtedly, and more especially wnth the aid of artesian waiter, sutlicient 
could be grown and (amservecl to meet the reipiirements of stud and working 
stock for ordinary droughts. 

IMuch has been said and wultten about e.onserving the natural growTli, but 
this in jiractice do(*s not pan out as w'ell as in tluMjry. Om* owmer who has cut 
grass for hay w luvnever available informs me that he has alw ays found it ne(;es- 
sary to cut in a fresh plain* each year. One cutting seems to thin out the grass, 
and, by preventing it from seeding, seems to practically eradicate it, and the 
land must be spelled for several years before another cut can l)e taken from 
it. In seasons good enough to giwv bush lia}^ artilicial fodder can b(* grown, 
and inasmuch ;vs it costs as much to gather the l)usli hay as it does tlie 
artificial, and the artiticial grmvtli returns ten or twelve fold more than the 
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natural, the artificial proves the cheajx^r in the long run. As illustrating the^ 
view taken by some p^storalists on this question, one of our largest and most 
successful jmstoralists says : “ My business is to grow stock, a-nd 1 leave the 
business of growing fodder to those whose business it is who can do it better 
than 1 can ; aaid when I want it I can buy it from them.” Tliis is om) view. 
Another might b(\ if it was looked at in the light of an insuranc(‘, and a certain 
sum expended in growing foddei’ each year for the di-ouglit that is certain to 
come, it would prov(‘ lienelicial to have it on hand. Conserve or bu}^ wlien the 
fodder is clu'ap, as when most wanted, it is most in dimiand, and highest 
prices have to be paid. Very little has been done in the way of conserving 
fodder from natural hei*bag(> in this district. Tna hwv instanires hay lias been 
made, and in otiiets clover and variegated tliistle liavi^ l)(‘t‘n exporinamted 
wdth in the wa.y of making ensilage. To sum uj) lessons of the drought, J 
would say — 

A void (yrt vi^torlcUGf as far as possible . — The seasons are so uncertain that 
it is very diflieult to stiake the hapj)y medium, and, with the best of judgment, 
man is jirone to fall into errors. One of the liest-managed and understocked 
runs in the district suifered from the drought to the extent of th(‘ purcliase 
of nearly £20,000 worth of foddiu* in 1902. Conserve more wa ter by artesian 
bores, and, iiltimattdy aided Viy irrigation, this will aid in mitigating thtv 
effects of droughts. 

1 do not look ujion tb(‘ drouglit as an unmixed evil. As Uk' long- 
continued sunshint' has the etfect of swwtening tlu' ('artli and destroying 
parasites', after droughty seasons we have ahvays liealtliy stock. .After w'l't 
seasons we gif. diseases among the stock, which arc foster'cd hy the unhealthy 
conditions brought about by an excess of moistui'c. 

Mr. C. W. Laing, Surveyor, reports : — 

Feeding Stock. — The reoimt drought w^as so general and protracted that 
it practically exhausted all ordinary means adopted in this district of coping 
with droughts, such as cutting edible scrubs, artificial feeding on hay, chaff, 
bran, molasses, and removal of stock to more favoured localitii's. Continuous 
feeding on fallen timber and scrub killed the stock eventually from indiges- 
tion ; hand feeding on cfiaff and artificial fodder proved too expensive and 
the supply limited and impossible to maintain ; removal of stock to more 
favoured localities resulted in those localities being so overstocked that it 
was only a temporary advantage. 

Grasses and Edible. Trees. The most dnralde grass in this locality is iiluo 

grass ; the most useful fodder trees aT*e myall anil bifar. 

Little attempt at irrigation was made in tliis ilistrict. AVheat was growm 
at Merriwa and sheep fed on it. Expensive machinery and pumping plant 
was required, and a practically inexhaustible supply of water, and the results 
appear to liave been unsatisfactory as regards coping with the drought, 
although luxuriant crops liave re.sulted from rain. 

Water Conservation. In many places stock had to be removed on account 
of insullicient water supply. Deeper tanks, w^itll less surface exposed to the 
action of the wind and sun, and with one approach, would have secured a 
more permanent supply and resulted in less waste, and corduroy approacheB 
would have prevented weak stock getting bogged. 

Overstocking has done great mischief ; the ground has been harrowed and 
cut up by continuous tra/lTic of sheep through large paddocks ; more grass has 
been trodden down tlian eaten ; the surface soil lias been loosened, the roots 
of the grass exposed ; higli wdnds have removed the surface soil ; the best 
grasses have been eaten out. Numbers of stock-owmers made no effort to 
reduce the number of stock or remove them until tlie opportunity passed. 
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Light Hoik henofitorl most by light falk of rains ; loose black soils nsjuii-ed 
heavy falls of rain, and developed tlie greatest growth of noxious w(‘eds. Lie* 
most benefieial rains fell late in antiirmi, iXNsulting in a> thick growth of 
heritage, whicli is now disappearing. Tliere has Ixmui littk' or no grass except 
in the higher and colder })ai*ts of tlu^ dktric.t. 

The extension of railway coniinunication tf) outlying disti'icts ]K‘]‘mitt(Hl 
forage and general supplies to be procured with promptn(\ss aiul ininiminn 
expense ; secured sj)eedy transit of starving stock to more fasoui-ed local iti(^s, 
far distant, w hen stock routes wtue impassable* from want of water and grass, 
and stock too wu‘ak to travel ; and stock could be detairuMl until all r(\sources 
had been exhaustt'd. The necessity for tla* extension of railway communica- 
tion to outlying distric^ts is eviflent. Moderate stocking WiUdd secure* gieater 
immunity fi'om loss ; subdivision of holdings into smalk'r padd<K-ks would 
prevent destruction of grasses, aj id stock would do better ; Ix'tter provision foi* 
water could lx* made by dei'per tanks witli less sinbici* ex})osure ; small 
enclosures might with adva-ntagi* be made to gr-aze large stock only, to give 
grass(‘s an opportunily to seed and edil)le shrubs an opportunity to grow; and 
advantage* should be* taki*n of favouralih' sc'a.sons to harvest a fair area of 
natural gi*asses for consunpition during drouglit. 

Mr. a. Lockhar'I', Surv(*yor, reports : — Dur-ing the (Ir'ouglit of 1001- 
1902 the district 1 was employed in may be rouglrly (hdimal as from Mor<*(‘ 
to Mungindi, Mungiiridi to (Jumborah, CundKu*ah to Ihevvan’ina, l>i*(‘waiT*ina 
to Goa/ngi‘a, and Goangi’a to Morec. 

— In tin* district above-mmitioned, grasses liavi* not grown for some 
four years, and tin* whole pa,stoi*al industry has been depr'iident on (1st) the 
spring growth of lieibage ; (2nd) on feerling of scrub ; /2rd) on artificial 

feeding, cdriidly in the vicinity of r*ail way lirH‘S. 1 may ht*r(‘ stvate that grasses 
were ne\'ei‘ iiit(‘nd(‘d by Natiii'i* to lx* a. stand-by through a drought in this 
distrir’t, in which originally gi*a.ss was only sujiplementary to sa.Ui)Usli. 
The best of tlu* grasses, such as llliu*, Mitcla*!!, and various m(‘inb(‘i’s of the 
Pani(*um familv, Avill not resist the prolonged dryness and constant eating 
down, now that th(*r(' is no saltbush for .st(x*k to fall back on and giva* a 
chanc(‘ for; tlu' grass to r(*(;o\ er. 

Iltrhatfo . — \\ ith imxlerati^ autumn and winter mins ther(* is ju-oduced on 
this rich Irlack soil an abundaru'C of rich h(*rbage of clo\ er Inirr, crow sfoot, 
indigo, mustard, gei*anium or pai’snij), wild car'i'ot, sago or* lambs’ tongui*, ii:c.; 
but most of thes(* are very succulent, and thiur di’ought-ivsisting <(ualities 
poor, ddie tlnxa* best are cloM'r bun-, mustard, and geranium. The clover- 
burr is not much usi* as a fodd(*i- jilant in itst'lf, but ]>roduces an immense 
quantity of seed which is very fattening, and which stoth ar-e v ery fond of ; 
but in licking u{> tlu* seed, stock also lick U]>a lar-ge quantity of dii-t whicli is 
responsilile for many deaths. Mustard is valualile as lx‘ing a hi'i-bage tliat 
stands drought avc‘ 11, and is one that st(x*k will not i*at whih* gret*n. It 
therefori' has an opjxirtuiiity to seixl, and is consixpamtly in no danger of 
being eaten out. This slirub lasts wnll unless smnm(*r stoi ins rot it at the 
rcx'rt. l^he pai*snip grows cliietly on rich chocolate soil, pi-obably gi'tting its 
name from the parsnip-like root wdiich shei'p scratch for and live on. 

EdihJe Trees and Scrubs. — During the recmit drouglit, almost all soihs of 
scrubs have been tried for fmling stock, such as myall, rmdga, Avbitewood, 
boonery, belar, wilga, and rosewxxid, besides various of the eucalyjits. All 
these scrubs, except belar, wilga, and rosewfxxl ari^ now' so scar(*e as to be 
hardly worthy of consideration. Belar and wilga are considenxi tln^ best 
fodder. Stock vdll eat rosewoixl that grows on chocolate soil, whih* refusing 
any that grows on red soil. The ten(h‘ncy of any of these scrubs is to bind 
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stock, and it was particularly noticeable during the recent drought that 
stock fed on scrub thrived much better if watered from bore water than if 
■watered at tanks or idvei’s. 

Water Conservation. — The (juestion of water, which is such a vital one in 
this district, has practically been solved, as on tlie whole aii^a artesian water 
can be obtained. 

Conservation of Fodder . — -If the lands of this district are to be at all safe 
in a drought for 50 per cent, of the stock carried in ordinary seasons, it will 
be necessary to conserve as ensilage some small proportion of the large amount 
of herbage that now annually goes to waste ; and tliis can he done with the 
ordinary working teams, the total cost being about 2s. 9d. per ton. It would 
also 1)C a, great advantage if holders would cultivate and sc^atter seed of salt- 
bush, the drouglit-resisting qualities of which are well known. Miudi could 
also be done in the way of growing hay in favt)urable s(‘asons in the vicinity 
of artesian wells by partial irrigation, though it remains to be proven how 
long one area of land would stand irrigation from bore water Ijc'fore becoming 
saturated with chemicals. 

^tock. — Tlie sheep tliat withstood the drought and the scrub fec-ding best 
were those cai-rying a compai-atively light lleece ; the finest wooled, best bred, 
and heaviest wool-carrying sheep being tlie first to succumb, 

-Nearly all the forest reserves in this district are foi’ the ])resei*- 
vation of pine, and in most of theiii the best of the pine has been killed, in 
some to such an extent as to render them <|uite useless for the ])ur*))ose of 
forest reserv6\s. A careful inspection of old-standing dead timber leads to the 
conclusion that the drought of 188H aflected the resc'rves in a similar manner, 
and the consecjuent belief that liere at all events we c;in nevin* look fomvard 
to having more timbei’ than will meet the riajuirmiKuits of ordinary local 
consumption. 

1 have not touched on the subject of artificial feeding, as 1 do not know 
the cost of same for a large (quantity of sheep ; but from the many things tried, 
r fancy chaff and molasses mixed proved the best. For* feeding working 
horses, 1 found chaff, corn, and pollai*d to be a better mixture than chaff and 
corn alone or* with Ijraii. By using pollard tlie corn was saved, and liorses 
did more work and kept in better health than on any tiling else. 

Warialda District. 

Mr. H. C. Barringtox, Iiisjx mtor of Conditional Pui*chases, Crafton (late of 
Warialda) : -As I only took up duty as an Tns])ector of Conditional 
Purchases at tlii^ beginning of the year, I am not in a position to offer any 
remarks so far as the coast district is concerned, seeing that the drought was 
over before my ari'ival, but 1 am in a position to furnish a few i*einai*ks 
as to drought ex])eriences obtained in tlie Warialda Land District, Centr'al 
Division, whert^ 1 was emjdoyed as a licensed surveyor from 1891 to (uid of 
1902. 

Grasses. In the Warialda district, embracing county Burnett and parts 
of counties of Stapylton and Arrawatta, so far as 1 know, no imported pasture 
grasses have been tried, and, from my experience on the coast, T do not think 
they are likely to succeed. Paspalum is the oidy one that might do, and I 
should imagine that on the alluvial river and creek bends it might succeed, 
but not in ordinary foi'est country or black soil plains. On the coast 1 liave 
only seen it a success in the rich brush or forest brush lands. I have seen it 
tried in ver*y many cases on the ordinary forest lands in the Grafton district, 
but in no case has it taken well. So far as the natural grasses in the Warialda 
district are concerned, I am not in a position to give a preference to any 
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particular kind ; they all failed in 1902. I noticed in tlie winter of 1902 
that stock of all kinds paid great attention to the trefoil burr, licking the 
burrs off the ground. Thistles, both varit‘gated and black, \5'er(‘ eaten down to 
the surfaces, and in many cases l)elow it, the sheep scra|)ing the earth away 
to get at the roots. 

Edible levees . — As to cutting timber for stock, so far as I can ascertain 
it was comparatively speaking a failure — here I lefer to apple, box, lielar and 
ironbark. Aft(‘r feeding on the leaves for a few months the stock begin to 
die, being unable to digest the woody parts of the leavers and small branches. 
On one large holding, where upwards of fifty men were emjdoyed for some 
months in felling timber, the owners informed me that if they had another 
drought to cont('nd with they would not cut timbt‘r. Tlu; above remarks 
Avould not apj)l\' to kurrajong, wilga (some kinds), dogwood, and pi'obably 
myall. 

Ericklf/ This as a foddeu* plant is, T think, a failure. In the 

drought it was used a good deal, boiled and mixed with chaff, bran and 
pollard, the gemaal opinion being that its nutritious qualitu's were almost 
nil. In dry weather the haves Ixaome thin and wrinkled, and contain very 
little moisture. The spines are disposed of either by roasting or boiling, 
chiefly the latter, if fed in ordinary seasons, when the leaves are full of 
moistur(‘, singeing would l)e tin* better mode. I have seen it reported tliat 
stock ha.v(‘ be(‘n fattened on pear. I, for one, cannot believe^ this. If the 
leaf is eaten by stock in its natural stat(‘ tlie spines will soomu' or lat('r kill 
them. I iia vt^ noticed tliat in some pails there is a tendency to rt'v i'rt to wells 
in phic(‘ of thanks or dams. Of course it is every whei’(‘ admitt(‘d that stock 
do better on sjiring or wi'll water tlian on tanks or dams. Cattle, and to a 
less extent horsi's, pollute water a great deal, thus rend(*ring it unfit for us(‘ 
before a taid< or wat(n‘lioh‘ is half empty. On the coast I have bemi informed 
by differcMit stock-owmers that many cattle would have Iieen saved if owners 
had tak(‘n the troubh' to lift tlie water into troughs, insti^ad of allowing the 
stock to walk into tin' holes, and the extra labour would havc^ beem amjily 
repaid. In the Warialda district water is generally lifted by wind power, 
both from wells and da, ms. 

In the recimt drought I noticed that the black soil countiy suffered far 
moT*e than the I’ed or sandy soil ; the roots of the grass in tlu' black soil were 
in many ]>laces (juitx^ ^h‘ad, and could b(‘ jiulled up or kick('d out with no 
trouble. AftcM* tlie rain came th(‘ red and sandy soil liad sheej) feed in a 
week, whil(‘ th(‘ only response on the black soil wei’c a few useless weeds. 

In th<' Wai-ialda district there is but little saltbush ; it has been long since 
eaten out on the plains. I notice that in brigalow country after ringliarking 
saltbush appears to come up thickly, where prior to ringing there was little 
or none. 

Growth of Seedlings t ii Const District . — So far as the coast district is con- 
cerned, on all sides land-owners are agreed that the rf'cent diy seasons have 
been very favourable to the growth of seedlings, and recently I have seen 
young plants coming up literally in hundreds, and not only in ringbarked 
country, but in that untouched by the axe. 

Bland District. 

Mr. J. B. Donkin, Lake Cowal, states : — I firmly believe in Mr. Russelhs 
theory of nine years’ periodical drought, viz., dry years when the moon is in 
her north declination. This drought ended in 1903. On all holdings an area 
of one-tenth should be conserved for time of drought, and also to allow natural 
grasses to seed. I iiave been carrying this plan out for some years with success. 
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Saltbush I find of no value ; will not stand feeding. Thirty years ago you 
oould not see a beast here for old man saltbush, now every leaf (except in my 
garden) has disappeared. 

Barley grass and trefoil are the best two fodder plants, and last year one 
paddock of barley grass grown the previous spring kept all ray rams in good 
condition. Tliey will eat the dry stalk and lick up the seed when it is 
apparently almost rotting on the ground. Trefoil is stillinore nutritious, but is 
not so prolific as barley grass, and that is why I rank the barley grass first* 

Seventy-five per cent, of the losses 1 attribute to overstocking. The 
country will not stand the pressure put on it Two acres should be reserved for 
each sheep to be perfectly safe in the Bland district, which is similar to 
Riverina as a whole. 

Careless Use of Fire — This Act must be enforced with rigour. We are 
now threaten(3d in this State with a conflagration which would do more harm 
in one day than the last two years’ drought It is perfectly safe now (Ifith 
I^m’ember, 1903) to burn at night, not as the Act says from 7 a.m. to 9 p.m., 
and people must secure their paddocks by burning or clearing sufficient breaks. 

Artificial feeding at the best is a bad job, and will never pay for a com 
tinuance ; yet every holder should provide in good seasons a nucleus of 
fodder. 1 adx^ise wheateii or lucerne hay (where it can be grown). This 
year I have harvested 50 tons of wheaten hay, the land producing 3 
tons to the acre. Artificial feeding may tide over, say, three months, but 
beyond that it is not ])racticable. Sheep do not thrive even under the best 
arrangements. 1 found the Victorian compres.se<l fodder (oats, bi‘an, chaff, 
<fcc., compressed) to give the best results. I consider my j)lan of conserving 
natural grasses far moi’e vsatisfaetory. 

Pure merino sheep (Riverina type, big carcass, free wool) thrive the best. 
I had fiOO pure Lincolns and 15,000 crossbreds for some years, and have 
abandoned them. I could not make them pay at the then prices. 

Water . — Sheep sliould not travel more than 1 Tnil(^ to water. T found a 
5,000-yard tank witli trougbing and windmill sufficient to sup]:»ly water all 
thi’ough the latc^ drought to all the stock that can water within its limita- 
tions of area. My own opinion is that with care not to overstock, and one- 
tenth in reserve there need be no fear of droughts in similar country to this. 

I have been irrigating for nearly twenty years, and it is a valuable adjunct 
to grazing, but when water has to be artifically raised it will not pay to grow 
cereals to feed stock upon, except in absolutely abnormal times. 

Stock fatten on old grass in this country if supplied with Liverpool salt, 
and in extreme times an additional lick of molasses. 

It is a well-known fact that not one holding has made any profit for years, 
some have lost everything ; now the drought is in a great measui-e responsible 
for this state of things, but 1 feel sum with greater judgment and care the 
effects of the drought may be minimised. It is not the drought that I am 
afraid of, it is the universal bed-ix>ck level of values to whicli all raw pro- 
ductions have fallen to ; for instance my wool for years has not averaged 
Gd.per lb. all the year round, and only a few years ago I sold 14,000 fat 
Avethers — off sliears — at 3s. 6d. per head. If value for wool and stock can he 
assured at the present values, all those living upon the soil will soon be on 
tlieir feet again. For many years it has taken three slieep toprcxiuce in value 
what one will do now, and this is the secret of overstocking. 

With regard to agriculture the same argument holds good as to prices ^c., 
but not to overstocking. Nothing can be held in reserve here, and from thirty 
years experience in this district where the rainfall lowers to 8 inches iu 
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one year, I cannot otherwise regard it in any other light than a mere gamble. 

Within the saltbush area I fail to see that agriculture can ever be success- 
ful alone. I mean by the saltbush area that part of the Htate where at one 
time or other saltbush was indigenous. 

Dubbo District. 

Mb, C. MxVrriott, District Forester, reports : — 

Effects of Dronr/ht upon Afforestation . — The late drought has been 
responsible for the destruction of numbers of pine, box, ironbark, and, in fact, 
all forest trees in the West, and as would be exj>ected it has been particularly 
severe on timbers growing on rocky ridges and shallow soils. In some places 
the country looks as though the tinges had been I'ingbarked. Not only timber 
generally, but fodder trees and scrub have likewise been disastrously effected, 
and, together with the serious treatment to which such edible tree^s and scrub 
is subject during drouglit by impropeu’ lopping, it will be some time before 
recovery takes j)lace. Daring the dry seasons just past, large (juantities of 
dead timber has fallen, and is now lying on the ground, a seriouvS menace to 
futui*e forestry prospects ; for, with the almost un{)ai'alle;led growth of gr/ass 
and herbage which lias taken place since the rainfall, in cast' of fires breaking 
out, it will intensify the calamity, and young and valuable timber may be 
destroyed. 

Edible Trees. — Jk'yond doubt, numbers of the stock lately saved existed 
almost, if not entirely, in many places upon the native fodder trees and scrub. 
Kurragong, mulga, myall, wliitewood, rosewmcxl, oak and othei*s have stood by 
the stock-owner in this district. The germination of seeds and growth of 
seedlings are specially noticeable after the drought, showing that Nature 
prottdcts the seeds in a d(.)rmant state during periods like the past, and with 
a few good seasons natural afiVu'estation will make vigorous headway. Tlie 
necessity for strictly enforcing the regulations for the pi't^servation and proper 
utilising of these fodder trees and scrub, cannot tlierefore be too strongly 
iirgtd. Tliere should be organised a system of clearing up fori'st restu’ves of 
dead timber. More direct attention should be given to the h'aving of fire- 
belts of green timber when clearing timbered country. 

Rmpharking . — Judicious ringbarking improves country ; but iu the past, 
serious destruction of good and valuable timber has taken j)lace and the land 
denuded of even ordinary shade trees in many instances. There are very far- 
reaching results arising from too severely clearing timbered country by ring- 
barking. Forests undoubtedly check IIimkIs and store water in natural 
reservoirs. In times of drought, soakage wells are often found in timbered 
country. Dust storms arti more frequent and more sevei’e in the AV'est tJmn 
when there was more forest country, and owing to the surface of ringbarked 
country becoming lianl and wind-swept in dry seasons, the rain when it falls 
does not jH^netrate to any depth, but quickly cuts fresh w aU'rcourses to the 
main stream, conveying sand and silting up the waterholes and creeks, which 
also in turn causes trouble right along to the mouth. Diflerences of opinion 
exist with regard to the proper method and times for ringharking. It has 
been noticed that very successful ringbarking has l)een carried out during the 
drought, very few of the trees suckering in the absence of the ordinary sap. 

Ringbarking should be canned out under pro})er supervision of the forester, 
and should not be allowed on high elevations, dividing ranges, or along the 
banks of rivers and creeks. 

MaUers where Agrieultnre and Forrestrg Converge . — Land unfitted for 
occupation by settlers and agriculturists and possessing timber possibilities 
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should be constitutionally preserved for forestry purposes. Tn taking up 
land for agriculture due regard should be paid to the hiaving of sufficient 
timber for shade, shelter, and other purposes gcnei’ally. 

The preservation and cultivation of fodder trees on any poi*tion of land not 
adapted for agriculture might be urged with profit, as seasons similar to the 
ones just passed will most probably recur. 

The number of rabbits should be kept down, as in the past drought many 
useful edible trees and scrub were destroyed by these rodents. 

Forbes Land District. 

Mr. John G. Postletitwaitk, Inspector of Conditional Purchases, reports : — 
To my mind th(‘ most important course to take is to under-stock the land ; 
this, with a supply of water*, will tide stock over a drought even as seveie as 
the one which is now happily at an end. 

Crops . — In these dry districts — Grenfell, Barmedman, Teinora, ttc. — wheat 
and oats, if sown on fallowed land, well harrowed after ploughing in the 
spring, and before the early sowing in the autumn, will generally give a 
payable crop. Late sowing, except in very good seasons, is throwing mono}^ 
away. 

Grasses . — As far as I could judge, all grasses went about tlu‘ same time, 
except couch grass. If any, corkscrew w^as eaten first, and thus it may be 
considered one of the favourite foods. Crowsfoot and barley grass are more 
in evidence this year than I have formei’ly noticed. 

The grasses first to appear after the drought were bai'ley and crowsfoot, 
followed l)y trefoil, corkscrew, tfcc., and some grass(‘s and weeds I liad not 
seen previously. 

The variegated thistle is a most valuable foddei* and should b(i eiu'ouraged. 
Even the despised star thistle was eaten last yeai* stock, luit 1 cannot 
recommend its cultivation. 

The best crops grow on fallowanl land, or land that has only been twice 
cultivated. Phaighing 4 or 5 inches deep is as good as 7 indies in ordinary 
soils. 

Co7iservatioii of Fodder . — Where most of us are making a mistake is in 
not mowing and making hay or ensilage of the grass now going to waste. 
Want of foresight and too large holdings are the cause of this error. If the 
land is cleai’ed of fallen timber, sufficient grass could be cut and stacked to 
feed, say, one sheep to the acre for six montlis, even without other food ; or, 
if wheat can be grown, cut and thresh the wlieat and stack the str*aAv, in 
which way you conserve fodder, and fodder that will keei). 

Sheep do well on lucerne hay or corn or both tcgethei*. Say, | lb. of 
lucerne and 4 lb. of corn daily. For old sheep, hay with molasses. 

Guarding Haystacks from Mice . — I am of opinion the most practi(‘al way 
of meeting the drought in dry districts, where irrigation is not possible, is to 
grow wheaten hay, well salt it in the sttick, and stack it away from water, 
so that arsenical water may be used for mice. 

Edible Trees . — The various scrubs used as fodder, in order of merit, are 
kurrajong, wilga, boree, sheoak, belar, dogwood, warrior bush, bull-oak, and 
currawong. Stringybark and box tree leaves (not bumbil box) are also e>aten 
by stock ; but feeding on scrub of any kind, except kurrajong and wilga, is a 
most unsatisfactory way of keeping stock alive. In all cases when scrub is 
resorted to, the stock must have abundance of salt and a good supply of water. 

Stock . — I did not notice that any one particular breed of stock stood the 
drought better than another. All suffered severely. 
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Mr. E. B. Barton, Inspector of Conditional Purchases, reports I have not 
been in this district long enough to give an opinion on it. My experience for 
the last thirty years has been in the Western District, where agriculture is 
almost unknown, except with irrigation. 

Grasses . — The best and most durable grasses here are blue, star, mulga and 
couch grass, the latter on flooded country. Many other grasses grow up very 
quickly after rain. 

Stork . — I found that the Devon and Alderney (;attle kept their condition 
much longer than most other cattle and stood travelling better ; and in sheep, 
the ordinary merino was the first to give in. All crossbred sheep, “ long 
wool,” stood the drought much better than the others ; and with horses I 
found that tlie Suffolk Punch is the beat doer during hard times; and with 
light horses, the half-bred pony will stand more hardship than any other 
horse doing the same work. 

Mr. J. S. M. Benson, Surveyor, reports : — 

rr. Grasses . — In the parts of the State over which my duties have taken me 
during the last few years, 1 have not seen any grass which might be called 
drought-resisting. It is remarkable how (|uickly the grasses have been 
rehabilitated ; they disap|)eared simultaneously and all responded ra|>idly to 
seasonable rainfalls. The germs of natural grasses it would seem are inde- 
structible. 

Edible -There are no fodder plants in this neighbourhood unless 

edible send) is included in the category of fodder plants. Wilga, myall, 
kurrajong, sheoak, emu-bush, warrior, berrigan, belah, and currawong have 
been most in demand, but as no stock within my knowledge have been fed 
exclusively on any of the above-mentioned, I am unal)le to say which of them 
])roved of gr(;atest value. 

- -With respect to ringing and scrubbing, I have noticed that 
operations carried out during the <lrought ha\'e been more effective than they 
otherwise would have been in ordinary seasons; and it would seem that the 
strength and density of aftergrowths dejicnds a great deal on the season 
immediatidy preceding and the season following the work — apparently to a 
greater extent than on the particular method of treatment. It has also come 
within my notice, that in parts of the district where the soil has been 
comparatively shallow, a large <]uantity of pine scrub, currawong and 
“mountain'’ gum has died, and these are the only kinds of timbered growths 
which appeared to have suffered to an appreciable extent by the dry weather. 

Stock . — With respect to stock, I observed that the medium-sized animal 
in all eases fai-ed best. 

The mortality among marsupials has been very considerable ; in fact, tl.e 
drought has i)ractically exterminated them in places. 


Mr. F. J. E. Bootle, Surveyor, reports : — 

Gramis, — ^Tlu^ country has been so bare of grass and herbage during the 
last two^years of the drought, where I have been employed in tlie Forbes 
and Condobolin districts, that I have not had many opportunities of studying 
which are tlie most drought-resisting kinds. 

The trefoil has proved itself in drought time to be one of the best of our 
natural fodder plants ; it grows in the cooler months of the year, and is 
excellent for fattening after it has died down. The dry hot weather does 
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Bot take away its good qualities to any extent, and there is the great 
advantage about it that it dies down before Summer comes on, and does not 
prevent the ordinary summer grasses from grt)vviiig. In the winter and 
spring of 1901 the barley grass and trefoil made some growth, but as scxm 
as the hot weather came the barley grass became practic^ally useless, wliile, 
wherever the trefoil had been growing, the seeds of it, lying on the ground, 
kept the stock in good condition for months after every vestige of grass had 
otherwise disappeared. The seed c)f this plant sliould, therefore, in my 
opinion, be distributed over countiy where it is not already growing to 
assist in tiding over dry times. 

Edible Trees . — The Winter and Spring of 1902 were so dry that nothing 
in the way of fodder plants would grow, and in many instances there were 
no edible trees or shrubs left, such as kurrajong, belar, myall, wilga, berrigan, 
warrior bush, salt-bush, cotton-bush, ttc., that could be cut down or lopjxHl 
for this purpose. Among these, tlie leaves of the old and matured belah 
trees were found to be by fartlie best for slieep feeding, except, perhaps, the 
kurrajong, berrigan, and myall, of which kinds there were not nearly 
sufficient for the purpose. Belar forest, when killed, is recognised as the 
best land for grazing, and consequently there is a tendency to kill offi this 
timber and not save it for times of drought, which ap])ears to me to be a 
great mistake, and that for the future as much as possilde of this timber 
should be preserved. 

Conservation of Fodder and Water . — Ihe great lesson the (irouglit has 
taught is the necessity for the conservation of water and forage in good 
seasons, so as to mitigate the severity of the dioughts as much as possible. 
In good seasons, immense quantities of hay could be grown and a large 
quantity of water could be conserved by means of tanks, dams, and wt'irs, so 
that in dry seasons a certain amount of irrigation could be carried on to 
provide food for stock, such as lucerne and sorghum, which, so far as I have 
seen, have given the best results. 

Mil. E. J. Hallidav, District Surveyor, in submitting the reports of staff 
surveyors on the Forbes District, states : — Another lesson of the drought 
which it may not be out of place to mention here, is that where the rainfall 
exceeded 18 inches per annum in this part of the Central Division, the use of 
arable land for wheat-growing, when within, say, 15 miles of the railwsay, 
proved more profitable than the use of such land for grazing 

Eiverina District. 

Mtt. J. Rochfort, Inspector of Stock, Jerilderie, reports: — 

During last year, the last of a series of dry years beginning in 1895 and 
ending with the present season, 1903, the year 1900 being passably “fair ’^; 
the great drought culminated in what appears to be by far the driest season 
ever experienced since the white man first settled in this pai*t of Australia. I 
am led to this conclusion by the fact that all comparisons, as the drought 
progressed, were made with the year 1876-7. 

I have a distinct personal recollection of '76-7, being at the time not more 
than 100 miles by road from Jerilderie, and engaged in pastoral pursuits. 
1875 was the best season I can call to mind, and followed one or two excel- 
lent years. Feed could not possibly be so scarce as it was last year without 
one or two droughty years preceding. 
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Croj^s . — Taking 1902 as a basiSj it is impossible to say wliat crops floiuasbed 
beat here, as none of them gr*ew at all in the spring time. What few of the 
farmers got enough liay or seed wheat wt're indebted I'atlicr to the chance of a 
lucky shower tlian tlK‘ choice or variety of crop planted. It is worthy of note that 
one or two of them sowed sorghum on the “ off ehanca^.’^ Tliis struggled on, 
just visible as a miserable, blue leaf until the fine December rains, after which 
it nourished to an exUuit. that amply repaid the grower. 

Sorghum as a Chance Crop in Dry Seasons. 

Would it be consideT'ed worthy of comment that a few acres of these late 
t*rops might ahvays l)e w^orthy of a trial w^here the spring indicated failui'e of 
the' oi'dinary cere^als ? 1 uride»‘staiid that the variety that succeeded best was 

^Sorghum saccharafum. [In tlie Agricrdtural Gazette for February 1903, Mr. 
A. C. Hum by of Narand('ra, writing from a ten years’ experience' of sorghum 
growing in a dj*y climate, recommended Sorghum saccharaium as the variety 
recjuiring k'ast moisture. Ki).| 

it certainly did better in a small plot in my garden than Early Amber (*ane 
has done hitherto. In particularly favourable loamy soils like the forest 
country in the south-east of this district. Rape (principally Dwarf Essex) 
did fairly well up to last year. Lucerne where not watered in many places 
died out, or what little fodder it furnished was useless. 

Grassen. The Native (Irasses lived through the season, as evidenced by the 
fine show we have? now", but were very littli' in evidence. As a provision for 
the dry times, ])re-('minently at head of all otliers stands Trefoil. One small 
patch of mine whicli had been lightly stocked for three years previously, fed 
a beast to tlie aci’e (2 year old cattle), for three months entirely oti trefoil 
l)urr - and thf'v held their owui. Trefoil has another advantage, in that if a 
busli fire pass(*s ovct the land, the outside “burr ” of the seed is singed off, 
Imt w"ithout thei'(‘ is a great <juantity" of otlier material on the ground, the 
seed itself is rarely desti'cyed, and stock do better than ever on the singed 
s(H‘d pods. 

The only native plants that can be said to have provided any green fodder 
were tlu' shrub saltbushes, Artiplex mu7)i)tndaria and Rhagodia hastata, and 
the Boree. 

Both the saltbushes are indigenous to this ];>art of tlie State, wdiich w^as- 
probably once covered with them. They are now confined to one or two 
horse paddocks. 

Boree undoubtedly kept more stock alive here last year than all other 
plants together, imported hand-feeding apart. Saltbusli, if judiciously fed to 
sheep or cattle, would flourish. Where cattle or horses are turned on to it it 
exists — and grows — but sheep kill it outright. The reason of this is that 
sheep skin off every leaf they can reach ; the stem is exceedingly brittle, and, 
all the undergrowth being eaten off, the plant lias a dense mass of foliage 
which reiuh'TS it top-lieavy to such an extent that the first heavy wind 
breaks the brittle stem ; the sheej) then finish every leaf and tlie saltbush is, 
asphixiated. 

Whilst good grass is plentiful stock will only nibble, not feed, on saltbush^ 
which increases its value as a standby. 

The boree has suffered very considerably by the treatment to wdiich it has 
been subjected, quite a considerable percentage of the trees being killed. A 
silk-weaving grub (I can get specimens if required) is also devastating huge 
areas. 

Saltbusli does not appear to be troubled with natural enemies of the insect 
kind. If so, I have been unable to discover them. 
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The Kiirnijong, Sterculia diversifolia, is not now growing in a native state 
in this district. Where })lanted and a reasonable amount of attention given 
it at tlie start it does well. As a fodder it is su])erior to boreoj and would, 
in picked spots, amply repay any trouble occasioned by giving it a .start. 
Apart from an economical point of view it is highly ornamental and one of 
the very best shade trees for this climate. Though rather slow growing the 
trees in the streets of the town liave almost doubled in size since tlu' drought 
set in. The little water the}" get from drains is more than offset by the 
knocking about they otherwise get. 

The saltbushes mentioned, boree and kurrajong, can all be easily grown 
here, and as a reserve fund for times of dire need are beyond com}>arison with 
any other plants with which 1 am acMjuainted. 

Tagosaste is growing in picked places. In times of real strc'ss it retpiires 
water ; one Acants to be careful not to give it too mucin Wher(' it vvas left 
to itself it did not give out a leaf — in fact, as a fodder plant it is ijoav regarded 
as a confirmed fraud. 

Wagga Land District. 

Mr. H. W. Graemp:, Staff Surveyor, Wagga, ri'ports : Owing to the pro- 
tracted drought and heavy winds (‘learing tlie surface of the earth of nearly 
every vestige of grass, settlers took a Aory gloomy viinv of tlie lengtluuu'd 
period ne(*essary for the country to supply its normal amount of natiA <‘ fodder 
after the termination of the drought. It is jileasing to note that Avithin six 
months of that time the siijiiily of native fodder is enormous, many old 
settlers stating that it is the best season they have known. 

Grasses . — The grasses Avhich appear to liave most quickly and abundantly 
rehabilitated themselves are barley, (a)rks(*rew, crowsfoot, and clover: the 
barley grass appearing to liave withstood the drought best. 

Crops. — This drought has practically fallowed the soil, a rid I a.m of opinion 
that for our w(‘stern lands, drought periods are Nature’s methods for recuperat- 
ing the soil. Crops are every wliei‘(? promising aluindant yields ; a pi’os|)('ctiA e 
average yield from lands under cultivation in the district lying bibween 
Corowa, Gundagai, Young, and Narrand(‘ra is 16 bushels per acri'. 

Feedinrj Stock. — Among the clieapest methods of feeding stock for 
subsistence (not working) Avas that of cutting up straAv and saturating it with 
watered molasses, and feeding from large troughs. 

Water Conservation.— necessity is now emphasised for proAiding 
adequate Avater supplies for ordinary selections, at least 2,000 cubic yard 
reserAoirs per 640 acres being reijuired. 

Timber. — About 5 per cent, of th(». pine nurseries have been affectedby tlie 
Arought, the saplings dying either directly from want of moisture or not 
being strong enougli to resist the frosts. There will soon be danger to pine 
nuivseries, recmitly thinned by the CroAvn, from bush fires as tlie grass therein 
is from 12 to 15 inches high. There is apparently no destruction to semi- 
matured or matured timber ; all that is now noticeable is an aluindant growth 
of fresh foliage. 

Mr. W. H. Lee, Surveyor, reports : — In those parts of the Wagga distinct 
through which I travelled during the recent drought, all kinds of grasses and 
fodder plants equally failed and the country v/as completely bare of vegetation. 
The plain country Avas the first to suffer, the grass in the hill country lasting 
much longer owing partly to the fact that more rain fell there, and partly to 
the fact that the hill grasses are hardier, Avhile the soil does not cake so easily, 
there being more sand mixed with the clay. 
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The worst kind of grass, wliich I know, is known as barley grass, and 
during the last h'.w years the whole country has become ovei-run witli it. 
This grass grows vtuy ({uickly and is very nutritious in the early spring, but 
it seeds veiy early and dries into straw with the first hot weatlier. When 
this grass is dry there is no nourishment in it and it is useless for feeding 
purposes. I notice that this season there is nothing like tlie same amount of 
barley grass, and its place seems, to a great extent, to be taken by other and 
better kinds of grasses and lierbage. 

During the drought all methods of hand feeding stock by purcliasing fodder 
at the })rices then ruling proved ruinous in expense. Tlie true h^sson to be 
learned from the drought is the necessity for irrigation on the plain country, 
whicdi is natin*ally suitable for the purj>ose ; and in other place's the^ lu'cessity 
for the storage of ensilage and hay during the good seasons. In a season like 
the [erese^nt om^, larger rpian titles of errsilage ceruld lie stored, almost e\'ery where, 
at a chea}) rate, and if this were done systematically, during the good seasons, 
a sulheient supply of fodder could be stored to tide over a succevssion of dry 
seasons without loss of stock, and the expense incurred would in the long lain 
j)]*ove amply n'lnunerative. Also in farming districts the })resent method of 
stri})ping the wlieat and burning olf the sti'aw should be abandoned as far as 
possilih'. In tlu' case of good crops, the loss of grain by this method of 
barvesting is very large, and would go a long way towards meeting tlie extra 
cost of luu* vesting by uu'ans of the rc'apcu’ and binder, while the stacks of 
sti’aw obtained by th('- latter method would j)rove very valual)le as a stand-by 
during a (b ought. Many farmei-s have told me that they intend saving their* 
straw to a laig<^ extent in the futui*e, but it is to l>e feat'ed that the majority, 
trusting to a succession of good seasons, will put oil incurring tlie ('xp(uiditure 
in pr*oviding against a return of dry s(‘asons until too lat(\ Jt is to be hoped 
that the Department of Agiuculture will put forwaixl, by all means in its 
power*, the n('C('ssity for* insur*ing against drouglit, in a var*fable climate like 
New Soutli Wales, ly stoi'ing up fodder* during tlu' good years to tide over 
the bad oru's. I am convinced that by this method alone, combined with 
ii*i*igation, can a i*ep(*tition of the disastrous losses in stock during tlie past 
few years Ix' avoided. 

Deniliquin District. 

Mr. O. WiLSiiTRK, District Foi-ester, reports: 

Effects of Rim f bar king. — Having bt'en i*esident in this district for neaidy 2G 
years, I l)eli('W(' that the i*ingbai*king and felling of timber accounts to some 
extent for* the d(a*i*(‘ase in the rainfall. Dur*ing the past 25 yi^ai’s a, large 
area of counti'y has been i*ingbarked, in fa(*t, most of the couiitr'y, with tlu^ 
exception of Ci*own Ki^serves, as landholder's, with no thought for* the elfect 
on the rainfall in the future, desii*ed the grc'atest Ixmefit from the gi*azing at 
tlie time. All fi*eeholds have Ix^en seriously affected in this way, and also 
tho Cr*own lands whicli have been alienated as hotm'sh'ad selections and 
settlement leases. 

Rainfall and Forests. heavi(^st rain almost iin*ai*iably occur\s over* 

the greem timbei’ed (jountry along the Murray T*ivei’, and it is in my opiniorr 
tlie absence of timber in other parts w^hich makes their annual rainfall less. 
It ivS a ver*y noticeable feature of ringbarking that wdien it has been cari'ied 
out right up to watercourses tliey do not hold water for* the saim^ length of 
time as before. After rain any water Ciaught in these creeks fast disappears 
owing to the greater evaporation and the large cracks made in the soil by 
the sun. It cannot be denied that ringbarking does improve the carrying 
capacity when rain does fall, but unless further restrictions are enforced in 
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the conditions attached to homestead selections and settlement leases, the 
greater part of the country will Ixwme a wind-swe{)t plain. It would be of 
great advantage if belts of green timber had been left, or planted when 
possible, not only as fir^ebreaks in good seasons, but also as a barrier to the 
wind. During the past year, through the severe drought ami serious w^ind 
storms that prevailed, the soil was blown away from the roots of the trees 
exposing them to tlie sun ; and the want of moisture caustHl thousands of 
pine trees, and even box and gum, in all stages of gi-owth to die. A 
Judicious planting of hardy and fast growing trees, e.g.^ the sugar gum, in the 
sparsely timbered count ly would go a long way to mitigate tlvis evil. Old 
Mail Saltbusli is an excellent barrier against wind, but landholders liave a 
great dislike to planting it along their fences, owing to the harbor it niakes 
for rabbits. The green timber generally shows tlie w^ant of a ilood, which 
would not only cover the roots, but also close up the cracks in the ground 
and bind the soil. TIh^ timber especially lias Huffoi*ed dining the last 

few years, and tliere is a great falling off in ipiality and quantity of new 
growth. 

Corowa District. 

"Me, Alex. Campbell, Inspector of Stock, Corowa, reports ; — So far 
418 the Corowa district is concerned, no one grass in particular stood 
the drought better than another, except in the case of barley grass, 
which was with us almost all through, but was of no use whatever to 
stock. During the early part of the drought trefoil, (which is very 
plentiful here in good seasons), was a great stand-by, but during 
the last part, owing to the w^ant of spring rains, the supply was not 
replenished. 

There is also a thistle, known by some as the Californian (but 
which appears to me to be a mixture of the variegated or Scotch 
thktle, and the milk or sow thistle), which is good fodder for stock, 
and is now very plentiful ; but it failed as did the trefoil during 
the drought. 

Lucerne is the only artificial fodder grown in the district, and after 
the December rains, at the end of the drought, proved of great value. 

Stubble paddocks were also a great stand-by, and large amounts 
were paid by sheep-owners for the grazing rights to them. 

In a district such as this, so well adapted for growing large areas of 
lucerne in good season, the losses in stock should be very small if it 
was more extensively cultivated, and harvested for use in times of 
drought, but as a rule it is only used for grazing purposes, about 4 lb. 
of seed being sown to the acre. 

Marratin District. 

Mr. Elsitop Lyne, District Forester, rejMirts : — 

Timhcr , — During the late severe drought Cyprt>ss pirui suffered Rev(*rely in 
many parts of this district ; generally the timber was sa]>liug growth, from 
ten to tweiity feet high. The dying away was chiefly observable where the 
growth was dense, and at the pi'esent time I could show acres where a reason - 
jsible thinning out had bt>en made through the timber dying as describt^d. In 
nearly all jiarts of this distilct young box and ironhark saplings suffered 
severely, but in most cases did not die right out, and are gradurdly becoming 
vigorous again. In some places the matured ti-ees ovei- acres of land died 
completely. 
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Ringharking. — There, is a matter of importaii*?e which with this oppor- 
tunity, I wish to bring under your notice. Throughout this district there 
are occasionally large areas of dense brigalow country ; the soil is productive, 
but the growth is of such a tenacious charactei* that after ringbarking or 
felling tlH> fore^st thousands of suckers grow up, with the result that settler’s 
are afraid to, in the; usual way, occupy the land. During tVu; late drought 
the Hail way Construction Department cleared the usual breadth for the line 
wdiich they built from here to Wee Waa through some two oi’ three miles of 
pure brigalow forest. The bi*igalow was usually cut by them at a height of 
two feet from the ground, and although this work w^as done about two years 
ago, up to the present I may say it is impossible to lind a se(;ond growth of 
any kind, and stumi)s appt^ar to be dead. It may b(; that felling at a par- 
ticulai' time of tlie year had to do with tlie I'esult, or possibly altogether 
climatic influences. A thorougli in(|uiry may elicit information which would 
prove a great value towards utilising these large tracts of brigalow country. 


Bathurst District. 

Mu. G. Sidney Smith, Inspector of Stock, reports: — The Bathurst district, 
altliough ))adjy atl‘ect(»fl by the late drought extending ovei’ so many years, 
sutTer(;d less than many other districts from that cause, and in many cases 
land that in ordinary times is or was considered almost useless was taken up 
and occupied by graziers from other districts for tlie purpose of helping to 
save stock vs]ie(‘p especially -from complete destruction. Many holders 
having country partly stocked, or unstocked, let tluur holdings at a remunera- 
tive rate of rental to i)ersons retpiiring runs for the purpose of saving their 
stock sheep. Although in many instances these did not thrive, hut lost 
condition, they were enabled to save tlieir lives with a percentage of loss 
much less tliaiiAvould liave taken place had they been kept (Ui their original 
run, as well as sa\ ing the expense that would have l)6*en enteiled by the 
c;arriage and purchase of feed. Many of the holders here kept tlieir stock 
alive by felling timlier for them to feed upon, and informed me that the 
bette^r class wa.s not from young trees, many cutting box, some stringy bark 
(not old tre('s) and otlun’s oak, just as the country produced, also kurrajong, 
where obtainable. Tlie better way to do with the latter is either to lop 
tlie lea^'es o!' lop the branches ; liy these means you avoid destroying the tree. 
A great amount of fodder, in the shape of lucerne hay and oaten and wheaten 
hay and straw' chaff, was taken from thi.s districtt to other places for stock 
feeding. Tliere were not many cattle or horses brought here for *gra«s, but 
what ft;w tliere were sullered little or no loss. The spring (.)f last year, viz., 
1901 and 1 902, opeiiefl favourably, but went off, leaving very little grass 
after Decenilx'r, tliere being mostly lierbageat that time. Tht; present spring 
has given a great deal of herbage, such as tiYffoil and foxtail (<;alled by 
somt; bai’ley grass), and a great deal has been cut for the purpose of making 
ensilage, chiefly in stacks. One large landholder contemplated Vieing able to 
put together from 400 to 500 tons for the jnirpose of wdn ter feed, cliiefly for 
dairy sto(;k. lliis foxtail is almost useless wdien once the seed ripens, giving 
animals sore mouths, consecpiently is only fit for putting together for fodder 
in a grtHui state, being useless as bay for the reason before stated, but wdien 
cut with trefoil and crowshx)t, should make excellent ensilage. Of all 
grasses sowhi in this district lucerne is acknowledged to he the; liest when 
on suitable land ; perennial rye, cocksfoot and timothy on cold bottoms. Prairie 
has not been consideretl a success, as it is soon destroyed if stock an' allow ed 
to graze on it. Paspalum is little known, and it appears as if it 'would take 
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considerable time and expense to establish a field here of sufficient size to be 
able to give a definite opinion of its merits or otherwise. Of other grasses 
I am unable to give an opinion, many that were tried utterly failed owing to 
the unfavourable season. 


Orang^e Land District. 

Mr. R. Dfjcjhton’, Inspector of Conditional Purchases, Bathurst, reports : — 

Class of (Jormtry which resisted Drought longest . — The country which 
suffered most from drought within the boundaries of my districts was that 
which under moderate conditions of seasons is the best. I allude to the 
white box country, where for the most part the red and cliocolate soil is of a 
porous natui'c. This countiy, when the timber is killed, is very favourite 
grazing for sheej), and they will not leave it while a vestige of grass remains, 
hence the overstocking in such country. In the poorer lands such as are 
met with in the higher latitudes and colder climates, overstocking was not 
the case, and the herbage and grasses, generally inferior and rough, affoi'ded 
feed to thousands of sheep esjiecially, and kept them in fairly good condition, 
and in this class of country the water suj>ply generally held out. 

Forests . — With regard to the effect of the drought upon afforestation, T 
did not notice that where goocl and useful forests exist any mark(‘d ill- 
effects. In some parts, generally on l)arren hills where a poor kind of 
stunted forest grows, many trees appeared t-o die from drought effects. 

Effects of fiingharking . — With regard to ringbarking, if in tli(' past a 
proper system had been adopted instead of the wholesale destruction of 
timber, I believe the drought would have been less scivt^rel}^ felt, and I did 
notice in some lingbarked areas where shade clumps and a })er(M‘ntage of 
green trees to the acre had been conserved, that the gr-azing was aj>preciably 
better than in tiie country quite denuded of timber. 

Conservation of Fodder . — With regard to provision being made for future 
droughts, I am convinced that grass and herbag(^, which grows so abundantly 
in some parts of tlie State whtni good seasons set in, (.^an l>e conserv(‘d in 
great quantities at a moderate cost, and I know tliat it was done in the 
drought of 1888-1889 with very beneficial results. 

Water Conservation . — There is also much need of a better system of watcu* 
conservation, chiefly by the construction of lai'ger and deeper tanks, which 
ought to be permanently fenced off from the stock, leaving, of coui-se, gates 
of access when necessary, and in the case of very large tanks, such as 10,000 
cubic yards and upwards, water lilies might be grown to check the evapora- 
tion. This has, I believe, been done in .some other States with advantages 

Mr. S. Sim, jun., Inspector of Conditional Pui’chases, Capertee, re|)()rts : — 

Grasses. —So far as my exj)erience is concerned, I am of opinion that the 
grass that best withsbmds dry weather is what is mostly known as kangaroo 
grass or wild oats, a summer grass with good fattening qualities. The frost, 
somewhat cuts the flag, but it is always goenl feed. Of other grasses I am 
practically ignorant so far as the names go, but the grass nientif)ned grows 
and thrives in the hot as well as cooler climates, and if not overste)cked, grows 
well and covers the ground. 

Forests . — I do not know of the drought having affected the forest at all 
where there was plenty of soil or even a decent depth, even stony, but 
patches of stuntetl timber having no value have died right out in parts of the 
district. Such patches are confined to the summits of very sharp rocky 
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ridges or where the rock is just under the surface. 8uch areas are very 
small, and liardly worthy of notice. The forest genou*ally has not suffered in 
this district. 


Armidale Sheep District. 

Mr. Ciias. J. Vyner, Inspector of Stock, Armidale, reports : — Comparatively 
speaking, this district did not suffer very heavy loss of stock, although some 
owners, particularly on the western sIojk^s of New England, were heavy 
lostu’s ; but, in addition to pulling through with a comparatively small loss 
of stock, this district suj)ported thousands of stock fi'om morti droughty 
districts. 

Crops . — The crops were either nil or v(uy light, but those who harvested 
light crops got a very good price for tliern, while tliose wliose crops failed or 
were not long enough to cut w(a*e heavy losers. Over the greater })art of 
this district the only cro|)S cut were for hay. Very few crops of maize 
yielded any corn, most of them being ('ut for fodder. 

Emflish grasses mad(‘ little or no growth dur*ing the drought, and in places 
entirely disa])pean‘d, reappearing ])atchily since the rains, e.xc(‘])t in the 
moister* parts of tl](‘ district, when* tluy seem to have suffered very slightly. 
There is abundanc(‘ of grass now with tlie a])pearance of storksbill, crowfoot 
(2), variegated tliistle, and many other Inu’bs which were (uther rare or 
unknown here before the drought ; althougli since the di-ought broke there 
has bt'en abundaiu'e of rain, there is v(‘ry little white' clovei’. 

Noxious ]>lants^ such as blac.kbt'rry and briar, seem to have gi'own just as 
well through thc' drought as in a wet s(‘aso7i. 

Edible. Ty'ees. — The wholesah' ring-barking of c('rtain area<s lias Ixa'ii pi*oved 
by the late drouglit to be a mistake. Sheep and catth' did well for a time 
on apple, white l)ox, ilver oak, and di*oo])ing gum, but, in addition to these 
edilile leaves, a ci'rtain amount of grass pu'king or artificial fei'd was necessary, 
as afti'r a time on little else than h'aves thi' sheej) failed rapidly. 

\V(Uit of 'waU‘r was a consid('ral)le dilficiilty. On many runs the stock 
w('re forced into tin* frontagi' ])addocks for want of water in the back 
paddocks. Tliis has hd to the establishnu'ut of several jmmping jdants, the 
sinking of wells, and nuiking of dams, which will obviate the same difficulties 
should anoth(*r drought (uvur. 

Feeding pure grain to sheep was a mistake' where' the' shee|> hael not 
enough jiicking te) mix with tlie grain in the rumen te) enable' the shet'p to 
regurgitate for ruminatiein, the grain being feiund cake!el in the runien after 
deaith. Owners who fed leing hay out of the tail eif a cart had fewest losses. 
There is abseilut^'ly no waste' in this way of feveling, be'ing meiie e'conomical 
than chaff feeniing, and she*ep did better on it, particularly if the*y got after 
it a little breiaeicast maize. 

The last drought has bt^.en less disastrenis to sheeji in this elistriet than the 
same numVier of yt'ars eif wet seasems woulel have' been. In the latter case 
the mortality woulel probably have be'en lieavier, and in the former the stock 
which came througli were thoroughly healthy and sounel, inte'rnal parasites 
being practically absent. The' eleaths in e*attle were mainly in old ceiws and 
br(:'.eders, and in horses it was only the olel ones which dit'd. 

Glen Innes, Inverell, and Tenterfield Districts. 

Mr. J. B. Wisdom, Inspector of Conditional Purchases, reports : — The 
districts over which I exercise supervision as Inspector of Conditional 
Purchases are^ — Glen Innes, Inverell, and Tenterfield. These districts, 
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altliougli having sufEei’ed to some extent from the recent dry seasons, 
were not affected in the same degree as other parts of the State. The 
districts of Glen Innes and Tenterfield being practically table-land 
country, and, as a rule, generally Avell-grassed, carried, in addition to 
locally-owned stock, a very considerable number of sheep and cattle 
from the dry Western districts during the years 1901-2-3, and 
consequently the natural grasses were fed down to such an extent that 
by the end of the summer of 1903 they were eaten very bare. The 
district of Inverell, on the Western slopes, carried very little outside 
stock except that belonging to local owners. ik*fore the very dry 
weather set in, at the beginning of the winter of 1902, and continuing 
pretty well up to the end of the summer of 1903, these districts were 
well supplied with natural and artificial grasses of all descriptions ; 
but there is not the slightest doubt that over-stocking was the prin- 
cipal cause of the losses of stock throughout them. (Jtherwise, there 
would have been sufficient feed to have carried anything like a reason- 
able number of sheep and cattle. A few lightly-stocked properties 
were sufficiently well grassed during the drought. 

Grafises . — As far as my experience and observation goes, I noticed 
that the artificial grasses which stood the effect of the drought best 
were perennial rye and lucerne. 'Jdie durability of the natural grasses 
— the coarser ones especially — was remarkable, and the roots must 
have a strong hold, as they are now showing no bad effect from the 
drought. Paspalum has been tried in these districts, but so far has 
not proved a success; the climate, apparently, is not sufficiently 
warm and humid enough to assist the growth. ''riiere is not the 
least doubt that a careful growing of artificial grasses (rye and 
lucerne especially) would materially stand to stock should unfavorable 
seasons recur, as those particular kinds appear to have stood the 
drought and over-stocking best. At the present time, after the 
favourable spring weather, the growth of natural and artificial grasses 
and herbage in these districts is phenomenal, and all of them have 
revived better than ever. 

Mr. J. St. Clair, Inspector of Stock, furnishes the following list of 
grasses and fodders ; — 

Best native grasses found to resist the drought,- —Owners report the 
following, viz. : — Eragrostis pilosa,’'^ a dark-green tussocky grass. 
Couch grass, cocksfoot, kangaroo. 

Fodder Plants. — Kurrajong, the narrow-leafed apple, river oak, and 
tea-tree scrub ; also sheep eat eagerly the berries thrashed from the 
sweet briars. 

Artifcial Grasses. — Prairie grass, sheep’s burnet, Kentucky blue. 
Poverty Bay, red clover, lucerne, were found the best. Paspalum was 
tried in a few cases but without success, the climate being too dry. 

Art {final Feed.,, — The following were tried with fairly good results, 
viz. : — Oaten hay and chaff, chaff and mola^sses, lucerne hay, oaten hay 
and molasses, maize ensilage, wheaten chaff, steamed wheat and maize 
spread broadcast on sheep camps. 
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The Glen Innes and Ten ter field districts wonld not have suffered so 
severely in the drought, if it had not been that they were overrun 
with starving stock from other districts. Another cause was the 
scarcity of water in the back country where there was a fair amount 
of feed considering the season. Stock all kept near the water 
frontages and were too weak to travel into the back country where 
there was feed. 

The Clarence Eiver District. 

Mu. J. A. Bulkelev, B.Sc., Manager of the Belindigarhar Experimental Farm, 
reports : — The late drouglit, althougli not j)roving, perhaps, .so disastrous on 
the Cla>rence as in some other parts of the State, can certainly be called the 
worst ev(‘r experienced on the northern rivers. Maize culture being tlie chief 
industry, tliis crop riaturally suffered most. The practice of hilling tlie maize 
wlien from 18 indies to 2 feet in height was carried out on almost 
every farm. Several small areas were, howe\er, cultivated on the flat, this 
.system proving the more eflective hy minimising the surface area of land 
exposed for evaporation. Some 90 per- cent, of the hilled crops failed 
entirely. The best n'sults from tins and all other erojis were obtained by 
ploughing deejfly, liarrowing to a line tiltli and keeping the cultivators going as 
fre(|ueiitly as possilile, thereby preventing the formation of a hard surface and 
enaliling the soil to retain what little moisture it was alih? to absorl). Weeds 
wei*e also liy this nu‘ans kept <iown, and tnapoi'ation of moisture per medium 
of their leavi'S jirevented. Bolling proved in all eas(*s unsatisfactory ; it 
should only be adojited when reipiired to break up lumpy ground and sliould 
always be followed bv harrowing. Thinly sowm crops gave tlio best I’eturns 
»>y re<lucing the numlx'i* of b^Hlirig roots and allowing eacli plant a greater 
amount of water than if the land had 1)een heavily se(‘ded. 

Crops . — Our two chief crops, ma,ize and potatoes, suffered seveiely. In the 
case of the latter, only a \’ery small percenbige of the resulting crops when 
liarveste<l (exceeded the (piaiitity of seed sown. 'Idie inaiz(‘ stalks were mostly 
stunted and spindly, the cobs (when there wen^ any) small, only partially 
tilled with badly sha}>ed grain, and in ^'ery many instances affected with 
weevil in the early stages of formation. A noticeable feature in eounection 
witli the cobs, also, was the great diameter of the core. Plants of the Cucur- 
bitfmea^ family wer(‘ prac^ticiilly a failure, and instead of large shipments being 
sent to tlie iiietrojiolis barely enough fruit wei’e produced to fulfil local 
re(|iiirements. On the Farm a few “True Iroidmrk’’ pumpkins did nmiark- 
ably well, yielding a fruit of medium size but of excellent textim'. and flavour 
and good keeping (jualities. Of watermelons, Black Spanish, Cuban Queen, 
Ice Cream, and Kolb s Gem gave la^st results. Long Whit^ Bush and Moore’s 
Cream marrows fruited fairly well. Kockmelons failed almost entirely. The 
vines madt^ good growth in tlie early part of the season, but later on the 
leaves wilted, and although a large number of fruits bad formed tliey w^ere 
badh^ sun-scalded and rotted long before i-i})ening. Tin* m(,)st drought- 
resistant crop grown on tlu* farm was broom millet, sown in drills, fi‘om 
“White Italian” seed obtiined from the I)(*})artment. The flat system of 
cultivation was adopted. Each plant stooled out into several stalks, 
and the average heiglit of the crop was between 9 and 10 feet. The 
heads were of exceptional length and the fibres very long, sti-aight, and 
fine. Unfortunately the seeds were nearly all eaten by parrots before 
maturing, and the crop was cut and fed to stock. Horses and cattle eat it 
readily, and for green fodder or ensilage, giving, as it does, such an enormous 
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yield, it cannot be excelled. Perennial plants of all kinds withstood the dry 
weather remarkably well, even in places whei'e they had only been recently 
planted. On the lower parts of the River, especially in and aronnd Maclean, 
sugar-cane and cowpeas did exceptionally well, and even granting that more 
rain fell in that locality tlmii at Grafton, both have proved themselves hardy 
to a marked degree. Of fibre plants, vsisal hemp is the only one growing on 
the Farm, and on this the drought had no effect whatever. The same remark 
applies to pineapples. Considering the ease with which these latter fruits 
can be grown, and the rapidity with which they reproduce themselves, it 
seems strange that so little attention is paid to their cultivation. Even in 
low-lying parts, where frosts occur, small areas should be planted out, if only 
for the farmer’s own use. A light covering of tea-tree bushes, straw, or corn 
husks, applied late in autumn, would prevent any danger from frosts, and the 
labour entailed in covering would be so slight as to be hardly worthy of notice. 
Amongst cereals, rje certainly took first place, l)oth as a drouglit-resister and 
an early-maturing crop. Although not possessing the same nutritive vjilue 
as oats, it makes a very good class of liay, and possesses the advantage of 
lieing, to a large extent, free from most of the diseases tliat attack other 
cereals. In addition, it gives a vc^ry heavy yield that will compens.ate for any 
lack of quality. Of all crops, however, lucerne showed out l)est, the only 
visible effect of the drought being shown by a slightly slower giowth than 
usual. Most farmers having a small area under this crop were able, with an 
occasional f)urchase of cane-tops, etc., to hand-feed their catth? all tlirough 
the drought. 

Horses . — Of all classes of farm animals, horses suffei’ed the least. 
Certainly, all that were not stall-fed fell away in condition very much, but 
the percentage of deaths from starvation, lack of watei*, lieat, etc., was very 
small. Light ponies, hackneys, and light harness horses, especaally if accus- 
tomed to being de})astured, sui’vived the drought remarkaldy well. Heavy 
draughts (Clydesdales and Hlnres) suffered more, as, being of a larger frame, 
they required more nourishment (which the high prices ruling for fodder in 
many cases did not allow of), and at tlie same time iKsnled jnore attention in 
order to perform the heavy work recjuired of them. BuUblk Punches suffered 
in a much less degree, their adaptability to all climates and all conditions 
again making itself manifest. This breed is rtipidly becoming a favourib* 
with farmers in all parts of the Htatt‘, and in no case has belied the good 
name it has won for itself. The Suffolk Punch holds the woi-ld’s record for 
heavy pulling. He is a com})aratively liglit horse wlK‘.n compared with 
the heavy Englisli draughts, and requires less feeding than tin? latter, at 
the same time being equal if not superior in point of strength. T^astly, but 
not least, lie has a strong constitution and the absence of a heavy feather on 
the leg (where dirt and filth accumulate) necessitates less labour in grooming 
and prevents to a great extent such diseases as grease, etc. 

Cattle . — All breeds of cattle suffered severely, the mortality being very 
lieavy. Much of the land on the Clarence is of a very swampy nature and 
for the first time in many years most of the swamps dried up — in many cases 
completely. The scarcity of water was badly felt and a great number of 
farmers were forced to sink wells and pump water in order to meet the 
drinking demands of all classes of live-stock. Owing to scarcity of grass cattle 
became very low in condition and hundreds were lost by becoming bogged in 
the clinging mud left by the receding swamp waters. On the Clarence 
River pure bred cattle of any kind are scarce, so that very little data is 
available on which to form an opinion regarding the relative hardiness of the 
different breeds. Grade Durhains and Ayrshires seemed to hold their own 
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the bfist, Jerseys and other highly-strung, nervous types succumbing to the 
hard conditions in»posed much more rapidly. The beef breeds all did fairly 
well, particularly 8horthorns and grade Herefords. 

Sheep . — In the Grafton district sheep may be said to be almost an unknown 
ijuantity^ nine-tenths of the mutton consumed being brought from Sydney by 
steamer. iJuring the dry months of 190li large mobs were sent down from 
New England to be depastured on the lower parts of the river. These were 
mostly merinoes and crossbreds an<l in all cases not only withstood the 
<irought well, hut j)ut on llesh rapidly. Under normal conditions, however, 
the merino is totally unsuited to the district, as l)eing too lialile to foot-rot, 

Picfs. — Tamwortlis, Berkshires and crosses between the two proved the 
most hardy. They have naturally strong constitutions and being gocxl 
foragers, strong in bone and very active, will thrive and put on tlesh where 
many other breeds would require extensive hand-feeding in order to keep 
them in anything likt‘ fair condition. The Avhite breeds (small, middle and 
large Yorkshiixb are (piite unsuited to hot, diy conditions, being extremely 
liable to sun-scalding. The mortality amongst tliis class of farm animals was 
very low in spite of the fact that only small tjuantities of feed were available, 
and those of very poor nutritive value. At the same time most of the pigs 
fell away gr’eatly in condition and v^ery^ few were marketed. 

(rrdsses. On the far-n a large number of gi'asses were tried with valuable 
i*esults, th<‘ abnormally bad season giving (exceptionally good opportunities for 
noting th('ir various characteristics. Guinea Grass (Paniciim maxiiniuii) 
that grows so w(‘ll on th(‘ ilichmond, only a few miles distant, failed 
completely ; out of (.)V'er a thousand plants tri(xi only three survived. 
Some twenty [)lants ohtaiiuxl from Qnecmsland, liowever not only 
withstood th(‘ heat and lack of moistur(‘, but gr(‘w witli amazing lapidity. 
'This was prol)ably due to the fact tlmt the jdants liad gradually accustomed 
th(miselv('s to GiKHMisland conditions, and ])rov(‘s that in a few yt'ars a plant 
jecjuiring a large amount of moistun* can lx* ti'ained to tlirive in a hot, dry 
climate. As drought resisters, rapid growers, and milk and ll(*sh })rodiic(U\s, 
tin* pas])aiums stand pi-e-emineTitly first. Of over one thousami plants of 
P. dildUttiim put i»ut in d um*, 11)02, only two faihxi. The plot was thinned 
out early in tlu* ])resent y(‘ar, and from the original stock we now have some 
20,000 })lants, tlu* loss from transjdanting Ix'ing less than one per cent. 
P. vinpttnni ])!*ov(*d a ra{)id, upright grower, if anything being moi’e hardy 
than tlie dihtlalnin. P. pJtiipcMide was coinpleUdy kilhxl off, not a single 
})lant surviving. P. sn'obicidafnm gr(*w wt*!!, and stooled out rapidly. In 
tlie sw'anq)s watc'V couch served as tin* best standby for all kinds of stock. 
Cou(*h ( Cyaodon ddctyloii one of our l>est nativi* grasses, died off* rapidly. 
Other grasses that withstood the drouglit well were (bant L}ne, Cocksfoot, 
Boiitelona oligasfachya, PipUitntherum Thomasiy Piptatatherum paradoxumy 
and Stipa inicrantha. 

InsectXy (ix . — The effects of the droughty conditions on insects and fungous 
diseases were* vt^ry mai-ked. Jn ordinary seasons the Northern llivers are 
subjected to warm, moist conditions favourable to the development of fungoid 
spores, and tlu* rapid spread of all insects peculiar to sub-tropical regions. 
IJuring the last two year's, liow'cver, the heat was characterized by its extreme 
dryness ; and this, cornhintH] with an almost entire absence of food has kej>t 
these foes in check. Rusts of all kinds w^ere conspicuous by their absence, 
and of smut hardly a trav^e was to be found. A few cutw^orms w'^ere notice- 
able, but in such small numbers as to cause but little trouble. Weevils w ei*e 
plentiful in the maize. Insects of the apliis group, cabbage moth, fruit tiy, 
and others were also present only in very small numbers, and in many cases 
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entirely lacking. With the break up of the ch’oiight, howcn tM*, the heat in 
the soil, combined 'vvith a j)leiitiful supply of moisture, provided the (‘onditioiis 
necessary f(jr germination and growth, and botli insect and fungoid diseases 
are now causing great damage to all classes of plants, 

The lessons to I )e learnt from the drought are numerous. Chiefly 
it has taught us to conserve fodder and watei*. During the last two yearn 
the water su})ply on scores of the farms on the Clarence (and even at many 
places in the city itself) gave out, and wells had to be sunk and water pumped 
for starving stock, whilst corn liu.sks, straw, and other materials of a like 
nature were eagerly purchased to k{‘ej) the dairy cattle alive. No matter 
how good th(' normal vseasons may be a permanent water supply should be 
provided. The catu' tops should be conserved in the form of silage ; tlu^ 
hemt fuigendered in the process of ensilaging devitalizes fungoid sj>ores, and 
kills insects, and thus aids us in keeping our crops free from dis(*ase, whilst 
at the same time the labour entailed i.s little more tliari would be ncct'.ssary 
to rake uj.) the waste material and burn it off* on the ground. The Anunican 
metliCKl of harvesting maize, whilst tht? stalks and leaves are still partially 
green, should be adopttMl. True, the yield of grain would be somewhat lighter 
than if left until perfectly dry, but this would be more than compensat('d 
for by the conservation of a supjdy of silage that would tide us over any bad 
seasons that might occmr. TIh‘ corn-cob.s, instead of being thrown on tlu'; 
dung-hill, should be crushed, bec'ause when mixed with molasses and a little 
salt added they make a tirst class fodder for cattle and pigs. Crow maize 
and potatoes by all means, but kdect <iuick growing, early-maturing varieties, 
and, in addition, lay aside a fair proportion of land for oats, rye, (‘tc., for 
hay. Where river flats of good dej)th are availahk* lay an ar(^a down to 
lucerne ; it jxrssesses this triple advantage : — It is a green fodd(‘r, a good hay 
crop, and makes excellent silage. Ket'd all available land with leguminous 
crops, such as (‘owpeas, lupins, field peas, etc., and when fully grown plough in 
as green manure. Not only will tliey enrich thr‘ soil by storing u)> nitrogen 
but they will provide a supply of humus which, when rain does fall, will 
absorb it more readily, and what is of more value, retain it jor a longer period. 
Above all, no matter what crops we grow, let us select drought-resisting 
varieties. Although our maize crops have failed it is certain that by a 
careful selection of seed, and a thorough systenr of cultivation, we shall he 
able, in the future, fe produce fair yields in sj>ite of a-ny adverse conditions 
that may obtain. In planting maize adopt the single grain system in 
preference to check planting ; the plants growing closer togetluu' kee|) the 
gix)und shaded, thus lessening the amount of evaporation. Seed the land 
early so that the crops can be harv^ested before the hot summer has a chance 
to damage them. Plant a variety of crops ; if some fail the others are lik(dy 
to do well, or, at any rate, return us something for the labour and money 
expended. Don’t overstock ; it is much better and much cheaper in the long 
run to have a surplus of fodder and grass in a good season than to have our 
sfjock die from thirst and starvation in a bad one. In clearing grazing areas 
don’t ringbark all the trees ; leave shelter clumps in places to provide shade 
in summer and warmth in winter. Preserve all apple trees and swamp oak — 
the leaves and twigs of such make an excellent stand-by when the ground is 
denuded of grass. 

Grafton Land District. 

Mr. T. Rankest, Surv^eyor, reports: — The parts of counties Rous and 
Biehmond, within 10 or 15 miles from the sea coast, and a considerable 
portion of the Sandy Creek and Bungawalyn country were not injuriously 
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affected by the recent drought. The rainfall near the coast, though not up 
to the average, was quite sulhcient to maintain the pastures in a ])erfect 
state for dairying purposes. Tlie swampy tracts in tlie county of 'Riclnnond, 
usually sour and wet, were greatly improved foi- grazing l)y the long spell of 
dry weather. T}u‘- areas which suiferf*d severely were tiiose inmiedialely 
around Lismore and Casino, and tlie valley of the upper I tichmond. In the 
afflicted areas the drought, in its worst stages, was marked practically by 
total failure of all crops, and almost total failure of tlie best qualities of 
grasstjs. On the upper Hiclimond all back watei* failed, or became poisonous. 
Maize growing in jilaces sh('lt(u*ed from tlie north-westerly hot winds gave a 
patchy yield, but most of the maize of the 1902 1903 croj) was cut for cattle 
fodder. On deep ploughed alluvial lands it was found practicable to grow 
cattle fodder. 

(jra}<ses \ — The paspalum grass in the drought-stricken parts kept green, 
but did not grow. Iluflalo-couch, which forms, as it were, a mat on the 
surface of the ground, held its own, and aflbrded a valuable stand-by for 
stock that wei’e used to it, but it is not what can be calk^l a dairying grass. 
It may be taken as a general rule that tlie suc(‘ulent, nutritious grasses 
disajipear during the progr-ess of drought, w liile the hard, wdry, non-fattt*ning 
grasses survive, or hold their own for a longer pei’iod. This is b<*cause in 
the lirst place the stock naturally feed tlie more edible grasses down first, 
and only turn to tlie hardier, coarser va.i*i(*ties wlien there is nothing else for 
them to eat. Ihit even if the country were unsettled the softer, moi‘e edible, 
grasses recjuiring more moisture would disappear or stop growing Ixd’oro the 
rougher varieties. This means that the best dairying or fattening grasses 
eannot from the nature of things be tlie liest — in fact must be the worst — 
drought-resisting gi'asses, and in a district where the usual rainfall is large, 
and the usual conditions therefore moist, and the vegetation theriTore as it 
w^ere acclimatised to tliosi' conditions, it is impossible to anticipate or attempt 
the productien of a grass combining nutritious and drought-resistant qualities. 
FariiKMvs, moreover, will not encumbm* tiieir paddocks with hard drought- 
resisting grasses, w hen avi'rage conditions art' so eminently favourable to the 
pj'oduction of the better fattening and milking grasses. 

WaffY C(m.serm( ion.- -The principal lesson to be learned in this district, as 
in all others, is the necessity for water conservation. Dams, here and there, 
even in districts such as this, where the rainfall is usually abundant, do no 
harm, and would be the means of saving large numbers of stock, as for instance 
on the Upper Richmond, where stock suffered as much from the failure of 
water as from the failure of grass. In some parts of the district the w atering 
places, or the conditions of the approaches to water holes, lagoons, etc., caused 
the loss of many hundreds of stock. The lagoons having dried up considerably, 
the edges were often boggy and unapproachable, and w^eak cattle getting in 
to drink could not extricate themselves. The fencing of such places, and the 
formation of gravelled or timbered approaches would prevent a great deal of 
this. 

jPeafat . — Dunng the drought dingoes increased in large numbei's, attracted 
from their scrub haunts by the dead animals. Kangaroos, I believe, 
increased — not being molested by dingoes ; and also on account of the 
increased growth of grass in the back country, where cattle could not go from 
scarcity of water. Snakes, to a large extent, disappeared, probably owing to 
the disappearance of frogs, field mice, grasshoppers, itc. 

Siock — Devon cattle, and Arab and pony breeds of horses best withstood 
drought conditions. 
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Lismore, Casino and Murwillumbah Land Districts. 

Mr. C. H. Stiles, C.P. Inspector, reports: — I have been stationed in the 
above districts since May 14th, 1903, during which time there has been an 
abundant rainfall. 

I understand that from 8ei)teml)er, 1902, to March, 1903, drought 
conditions, severer than anything previously experienced, prevailed over the 
whole of the Casino and part of the Lismore districts, tlu^ j)orti()n of the 
latter where drought conditions did not obtain being a large part of the 
Big Scrub country contiguous to the ocean, and wdiich atforded some relief 
to .stock from further back. 

My information is necessarily only lu^arsay, but the consensus of opinion 
seems to l)e that Fnspnhini dilafatum and bidialo coucli grass (the latter not 
looked on with much favour in ordinary s(‘asons on account of its coarse and 
somewhat innutritions nature) stood out pre-eminently as the best dry 
weather resisters on tlie basaltic soil of these |)arts, and that next to these 
two grasses come ordinary blue couch in affording the jnost feed for stock. 

The Lismore and Murwillumbah districts are on account of excessive 
moisture consequent on frequent rainfall, unsuitable for haymaking, and in 
my opinion all that farmers require t.o do liere in order to provide a certain 
food supply for tluur dairy cattle in any future |)(hssible dry spell (it would 
be a misnomer to call them droughts in com]:)ariso)i to what is known as 
such elsewhere) is to ascertain the very best means of saving tluui* surj)lus 
fodder crops and j)aspalum grass in the form of ensilage, which they should 
allow to accumulate to meet any contingency in future. 

Moss Vale District. 

Mr. J. Yeo, Inspector of Stock, reports : -With tluM^xception of the local iti(^s 
surrounding Picton, Camden, Albion Ikirk and l)a|>to, a di'ought, during my 
term of office here, which has extended over a period of sixteen years, lias l)et*n 
practically unknown in the Picton, Berrima and Kiama districts. Tlie 
localities abovemen tinned suffered severely during the last di-ought, but 1 am 
of opinion that tlu‘ dairy-farmers could liave alleviated their trouble very 
considerably had they made provision in good seasons by storing ensilag(^ and 
hay; of course some people will say you cannot keep hay b(‘caus(^ the mice 
will get into it, but my practical experituice is that by putting it on a stage 
or straddle about 2 feet 6 inches or 3 feet from the ground, with an old milk 
dish turned upside down or a piece e)f tin <^r Hat iron on the post, tlu^y can 
be kept out for years. Couch and native grasses resisted the dmught longer 
than the artificial grasses, but there was very little difference between them 
as to their recovery. 

Crops. — Oats, I think, resisted the drought most conspicuously. 

Horses . — The small breeds of horses, hacks and jvonies, proved the; most 
hardy. 

Cattle. — Ayrshires, Durhams and Devons proved the most hardy. 

Sheep. — Merino, Shropshires and Crossbreds proved the most haidy. 

Figs . — I am of opinion that the Berkshires proved the most hardy. 


( To he continued. ) 
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Tlje Cultivatioi] of Native FIowerii]g Plants. 


BY JULIUS H. CAMFIELD, 
Overseer Grarden Palace (Jrouiids, Sydney. 


Hovs'kver beautiful our native Howering plants appear when growing 
under natural conditions, it should ever be borne in mind that their 
degree of beauty may be vastly enhanced by careful culture. 
Shakespeare says ; 

There is an art which doth mend nature, 

Clian^^e it rather. 

But the art itself is nature. 

The fundamental truth of which evidently is, the possibility of the 
improvement of things natural by human art. And truly there exists 
an art in scientific floriculture, for although at the present time that 
same art is perhaps scarcely considered as existing upon the same 
plane as somt' others, yet surely the time must arrive when floriculture 
will be considercai as art of a very noble and high order. 

Witli all their charm and loveliness, our native plants, when growing 
naturally in the bush, seldom attain to that degree of excellence 
which, with the careful and intelligent attention frequently bestowed 
upon their culture, they are induced to develop, particularly in Britain 
and on the continent of Europe. In those countries, cultivated as 
they are for tlie most part in flower-pots, specimens are grown and 
exhibited in the vai’icus horticultural meetings which always command 
the admiration, not only of the casual observer, but of the horti-. 
cultural connoisseur, who, in some instances, perhaps, has also 
witnessed the same species growing under natural conditions. Just 
as apples, pears, oranges and other fruits on the one hand, and the 
various examples of cultivated vegetables on the other, are unknown 
as such in a states of nature, so the grand examples of those living 
forms known as florists’ flowers are altogether in advance of anything 
usually observed under essentially natural conditions ; and that 
position holds good, even when the species themselves are cultivated 
as such, before they have become the subjects of the art of the 
scientific hybridizer. It is thus established as a first principle of flori- 
culture that careful culture improves quality ; and, indeed, improve- 
ment is the instinctive object of all ideal cultivation. 

Generally speaking, the best method — that is, in the sense of being 
the n^ost simple — that can be adopted in regard to the commencement 
of the cultivation of the native flowering plants is probably through 
the medium of seeds. But it will be understood that by following that 
method the virtue of patience will to some extent be called into 
requisition ; but, undoubtedly, it possesses the merit of certainty, while 
also the development from germination to maturity will afford a varied 
and interesting domain for intelligent observation, and likewise — if 
sufficient interest can be commanded — also for experiment. 



J-ffrieidtural GmeUe^ N.S,W. [Jaw. 2, 1904. 


If then it be resolved to raise plants from seed, two systems present 
themselves for the choice of the operator. 

First, the seed may be sown in ordinary 5-inch flower-pots. Having 
first placed a few small pieces of broken pot or other porous material in 
ithe bottom, in such a manner as to afford easy exit for superfluous 
moisture, then fill with soil, and after pressing the same moderately 
"iirm and leaving a space of | inch between the soil and the rim of the 
^ot, give a good watering from a water-can with a fine rose, so as to 
thoroughly saturate the compost, then allow to remain for a time to 
settle and drain ; then sow the seed, distributing it evenly over the 
prepared surface, and covering it with about a | inch of fine sandy 
^soil, concluding the operation with another thorough watering from the 
fi.iie rose. The compost employed need only be any good ordinary 
garden soil, only not too stiff — for preference, that of a sandy nature con- 
taining plenty of humus, rather than that of a too loamy texture. If an 
ordinary garden frame is at command, the seed-pots may be placed 
th^ein, keeping their rims perfectly level and about 9 inches from the 
glass of the cover-light. It is also a good plan to plunge the seed-pots 
in coal ashes or spent tan or even sand, their whole depth, the object 
being to secure an equable temperature and a constant degree of mois- 
ture. For a few days the frames may be kept quite close, but when 
germination commences, then the strictest attention must be given to 
the admittance of abundance of air, the back of the cover-light being 
kept well up night and day. Careful attention must be paid in regard 
to watering, for although the soil must never be allowed to become 
actually dry, yet moisture must not be permitted to stagnate about the 
seedlings; if so, they will in all probability ^^damp oftV^ as the gardeners 
phrase is. The first two leaves — that is in the division of plants 
m this place more particularly treated of — are the seed-leaves, or, as 
they are technically termed, cotyledons,’^ and these usually appear 
in company ; as soon as the third leaf is well developed then remove 
the cover-light altogether. As the seedlings develop gradually remove 
the weakest, and continue the process until only the strongest in- 
dividual remains. If no garden-frame is available, the seed -pots 
may be placed in the lightest and most airy part of the bush-house ; 
but in any case they must not be coddled, abundance of light and 
air being absolutely essential to their well-being. If neither frame 
nor bush-house are at command, then plunge the pots in an open 
piece of ground, and, if exposed to the direct sun-rays, stick pieces of 
tea- tree, or something similar, thinly on their north side, so as to 
furnish just the least amount of shade until germination is effected. 
When the plants are sufficiently strong and large enough — say from 4 
to 6 inches high — transfer to their permanent positions. Excepting 
in the middle of either winter or summer, they may be planted out at 
any period of the year ; indeed the planting may be performed even in 
the middle of the hottest season, providing they are well supplied with 
^ter during dry weather. Should free growth result after planting, 
it may be found necessary to give the support of a neat stick, to which 
the plant may be loosely tied. In removing the ball of earth from the 
pot at planting — ^which is done by turaing the pot upside down, and 
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gently tapping the rim upon some hard substance, securing the ball 
with the left hand — be careful not to break it, merely remove the 
drainage pieces, as a great deal of the success of planting in this case 
depends upon keeping the ball of earth intact, so that the young and 
brittle rootlets are not damaged. 

The second method referred to in regard to seed-sowing is to sow 
on the spot which it is intended the plants are permanently to occupy, 
and the system, although perhaps generally speaking is not to be 
preferred to that just advised, yet possesses certain advantages of its 
own, the principal of which is that the plant is never disturbed from 
the time it is sown, which, particularly in relation to native species, 
counts for a great deal. The finest Waratahs I ever saw in a 
cultivated state — if the term may be applied in this case — were 
growing on a small estate at Manly, and they originated from seeds, 
which the very enthusiastic amateur stated had been sown by himself 
on the identical spot where at the time they were in full flower, and 
that was not in the cultivated portion of the garden proper either, 
but in the bush’’ garden. If then it be determined to adopt the 
plan now under consideration, it is recommended that two or three 
days previous to sowing a spade be taken, and the soil for about 
2 feet square thoroughly turned over a good depth, say, as deep as 
the spade can be inserted, making the soil as fine as possible, and 
leaving the surface just slightly concave, then give a good watering, 
and, as directed, leave for a day or two to settle. AVhen ready to sow 
press the bottom of a small flower-pot, or anything of similar form, 
ill the centre of the prepared spot, making a depression about half an 
inch deep, in which evenly scatter the seed, filling with fine soil, and 
then give a good gentle watering from a fine rose. It will then be 
advisable to inse>t a few twigs round the spot so as prevent the too 
rapid evaporation of moisture. Water must subsequently be ad- 
ministered as circumstances require, that is to say, if the weather is 
hot and dry, about every other day will be sufficient ; but if it should 
be dull or showery, then so frequent attention in that respect will not 
be necessary. When germination has been effected, and the seedlings 
are growing, adopt the same method of thinning as advised for the 
flower-pot plan. As soon as the seed-leaves show above the' soil the 
twigs may be removed, and take care that no adjacent plants are 
allowed to encroach upon the spot. Also keep a sharp look out for 
vermin of all kinds ; cats and birds are specially partial to newly- 
turned soil, and slugs and snails to young plants. 

But supposing it is not intended to adopt the seed-sowing method, 
then a further plan for obtaining stock is to visit the bush and 
collect the seedlings or very young plants of the various species de- 
sired. Usually this is only to be accomplished with any degree of suc- 
cess subsequent to a bush fire, or at a place where the land has been 
recently cleared, for the reason that the older plants under normal 
conditions grow so close together that seedlings in such a case have 
but small chances of developing ; but after a fire, or on recently-cleared 
land, and especially if rain has followed, the young plants may be found 
by thousands. Those needed should be carefully lifted with a garden 
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trowel, securing as many of the young roots as possible, and always 
choosing showery weather or a time when the ground is soft and 
moist. The best medium of conveyance is a tin box with a clos-eftting 
lid. A little damp moss, or a handful of young grass or clover, 
sprinkled with a little water may be placed in the bottom of the box 
upon which the seedlings may be placed, and then shut rhse down. 
The principle to be remembered just here is that the roots are neither 
to see the light nor feel the air a moment longer than is absolutely 
unavoidable, for it is even here where so many amateurs make mis- 
takes. How often has the ardent enthusiast taken plants from the 
bush which he intended planting in his own loved garden, but carried 
them home either with the roots exposed or wn^apped up in a piece of 
dry newwjiaper, and then subsequently wondered how it was that after 
all his trouble his plants did not survive ? As soon as the seedlings 
have arrived home it wdll be wdse to ^^pot them up’^ as quickly as pos- 
sible. If 4-inch pots are used, this is best done by placing three 
seedlings round the side of each pot at an equal distance from each 
other, for usually gardeners have an idea that plants succeed better 
round the sides than in the centre. This is a very simple operation, 
and by a practised hand can be accomplished in much quicker time 
than it takes to tell another ; but it needs to be carefully performed 
for all that, and if it is possible to convey in words what is intended, 
then the modus opcrandl is something like the following : — IMace a 
few crocks — which is the vernacular for the more classical term pot- 
sherd^^ — in the bottom of the pot, and upon the top of these a little soil 
then take a seedling carefully in the loft hand, and with the righ t place 
a little more soil up the side of the pot nearest to the left hand, press- 
ing the same with the fingers against the side, so that there is just the 
thinnest layer resting against the side of the pot, then place the seed- 
ling against the layer in an upright position, and just sufficiently deep, 
so that that part of the plant which is exactly wliere the root starts 
downwards and the stem upw^ards shall be about half an inch from 
the rim of the pot, then add a little more soil, pressing the same gently 
so as to keep the seedling in its proper position. Repeat the process 
with the two other plants, and then fill up the middle with tlu? neces- 
sary quantity of soil, pressing down just moderately firm, the object 
of the process being, when complete, to have the three seedlings at 
equal distances round the sides of the pot, the roots as close as possible 
but not actually touching the sides, a space of about half an inch clear 
below the rim for watering purposes, and the plants in an upright 
position. Then give a good gentle watering. In dealing with seed- 
lings in the above manner, when the operation is thus far complete, it 
will be an imperative necessity that they be sheltered for a day or two, 
until they have become established, and especially if at the time the 
air be very dry. A frame is the proper thing, or failing that, that part 
of the bush-house the least subject to the influence of wind. When 
once they have got hold of the soil,^^ which they ought to do in about 
a week, the pots can be placed in the open air with impunity ; but 
until thus established they must be protected from drying winds, be- 
cause until the equilibrium between the amount of moisture consumed 
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by evaporation be balanced by the quantity taken up by root action, 
artificial assistance must be given, orthe result must necessarily be disap- 
pointing. Subsequently they may be treated as already directed above. 

A still further plan, but one which can confidently be recommended 
to all who would prefer it, rather than either of the preceding, is to 
select established plants as they stand in the bush, and carefully re- 
move them with sufficiently large balls of soil attached, conveying 
them with as little injury as possible to the place assigned them in the 
garden. This method involves some little trouble, and consequent 
expense, c.f/., a horse and cart, and the careful manipulation of a 
trained gardener; but it is always worth as much, if a successful 
result is desired. If, then, this method is determined upon, the first 
important factor is the selection of the most suitable plants, and this 
will require some little judgment. Those chosen should be healthy 
looking, i.f\, of a good green colour; further, they should not be too 
old, they should also be of good shape, not unequally balanced, but 
symmetrical, and not tall and leggy but plants as much as possible 
with their young growth from the base, or bushy, ns the gardeners 
say. These features as a rule are only to be met witli in combination, 
in plants occupying to some extent isolated positions, as when situated 
very close together the growth is usually at the upper part, rather 
than at the base, in harmony of course with the instincts involved in 
the universal struggle for existence. The question is sometimes asked 
whether a plant may be cut back at the time of transplanting. Most 
British professionals would unhesitatingly reply with a most emphatic 
negative, and doubtless a sound principle is involved therein, and 
especially in regard to plants growing in a state of nature ; at the same 
time, without taking an undue liberty with what is regarded generally 
as a sacred canon of horticulture, it will not hurt a plant to cut off, say 
two or three long straggling shoots, providing the low('r part is 
furnished with healthy young growth. Having selected the plant, the 
next proceeding is to remove it, and whereas the selection required 
judgment, this part of the process as certainly requires care. 
Having then selected the plant to be removed, take a spado and 
insert it its full length — which will be about 12 inches into the soil 
at right angles to its surface on the four sides of the pljint, the dis- 
tance from the latter to be regulated according to its size — generally 
about 1 foot square will suffice — then remove just sufficient soil from the 
outside of one of the cuts so that the spade may be pushed right under 
the ydant, so that it now with its ball of earth rests upon the spade, 
then carefully lift it out, and place in the vehicle. Repeat the 
operation in regard to as many plants as it is purposed to remove, 
packing them close together, so as to as much as possible exclude the 
air from the sides of the balls. If a cloth can be stretched over the 
whole then so much the better, for the darker and the freer from air they 
are kept at this stage, so will be the measure of probable success. 
The next thing is to convey them home as quickly as possil)le, and 
then plant at once in the permanent positions previously determined 
upon, and indeed prepared. The preparation being that their assigned 
places have been well stirred up about 18 inches deep and a yard 
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square^ with a liberal addition of leaf soil, or tbrougbly decayed yege- 
table matter, or wood ashes, or about half a bushel or so of thoroughly 
decayed stable manure ; but if this latter be used, be sure that it is as 
directed, thoroughly decayed, not fresh manure by any means. When 
planted let the top of the ball be just the least below the original surface, 
so that it will take a slight sprinkle of soil to bring it to its proper 
height. Then immediately the planting is finished give a thorough 
soaking with water. At the same time it will do no harm to stick a 
few pieces of tea-tree at a short distance from the plant, to afford 
shelter until established. Subsequently the matter of watering must 
be attended to according to the state of the weather. Although the 
lifting and transplanting of floral subjects can be safely done at almost 
any time of the year, except when the plant is carrying its flowers — 
that is assuming that the above directions are strictly adhered to — yet 
it may always be done with the least amount of risk just at the close of 
winter, say, about the beginning of August, ft may also be stated here 
that the best time for the sowing of seeds is as soon as they can be 
obtained perfectly mature, the sign of which is in many cases that the 
capsules, or seed-vessels, commence to split, and, in regard to many of 
the Port Jackson and George\s River species, the seeds are usually 
ready for collecting in October and following month. 

Intending cultivators sometimes ask as to what kind of soil the 
native flowers require, and although that question has to some extent 
been anticipated in the foregoing, yet generally it may be laid down as 
a principle that the same soil which conduces to the well-being of 
ordinary garden subjects will suit the native flowers. It is altogether 
a mistake to imagine that the native flora prefer poor soil, which 
belief some folks seem to entertain, for the reason that usually they 
seem naturally to grow in such. But then we must not forget the 
truth contained in our great Shakespeare’s lines, as quoted at the 
commencement of this article. Culture is everything in this world, 
and it applies to the vegetable kingdom in degree as also even to the 
human species. But, perhaps, our readers do not want our philosophy. 
Well, then, the native flowering plants will most certainly respond to 
liberal culture, if its principles are applied with intelligence and 
judgment. One mistake, however, must never be made, and that is to 
interfere in any way with their roots. Those organs must never be 
meddled with by eitherspade or hoe. Let that be remembered, especially 
when the ordinary yearly digging is done. 

Regarding what may be termed the after culture of the specimens, a 
few remarks may be made. In some cases a little judicious pruning will 
be of advantage to the plant. In those which usually throw up a few 
comparatively tall shoots, such as Epacris congifiora, Gompholobium 
latifolium and Boronia pinnata, the best way to deal with them is, as 
soon as the flowering season is over, to cut back the long shoots, the 
effect of which will be to indue© the plants to break, i,e,, produce new 
shoots, which must not be touched again until the next pruning season, 
which, of course, will be subsequent to the flowering. The reason 
why the pruning should be done immediately after the flowering is, 
that in many of the species suitable for cultivation the flowers are 
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produced in tlie axils of the leaves of the new growth, which has been 
forming since the previous flowering of the plant, and, unless those 
shoots have sufficient time to properly mature, they cannot form flower- 
buds ; so that the pruning must always be performed previous to the 
plant making its growth for the current season. While the pruning 
is being done, attention should at the same time be given to the habit 
of the plant ; the object should be to induce it to assume a good 
symmetrical form. Also, attention should be given to watering. All 
through the spring and summer months copious supplies should be 
given, particularly if the weather should prove very dry and hot, the 
evening being the most suitable time for the same. At the time 
just previous to the flowering — that is, when the flower-buds are 
commencing to swell — occasional waterings will also be beneficial ; 
indeed, weak liquid manure, made by putting about half a bushel 
of horse-droppings into about 20 gallons of water, stirring up and 
allowing to settle, may with advantage be administered. 

The following is a short list of species from which a choice might be 
made to commence operations. They are suitable for cultivation quite 
easily anywhere at least within 40 or 50 miles north or south of Syd- 
ney, and the seeds of all may be collected within a short distance of 
the metropolis, excepting the Hibiscus. 

The first five are climbers : — 

Clematis aristata, R.Br. Hartlenborgia monopliylla, Benth, 

0. glvfinoidea, DC. (Hollyhock tree). Tecoma australis, R.Br. 

Hibbertia dentata, R.Br. 


The next six are large shrubs or small trees : — 


Hibiscus spleiidens, Fras. (Native Beech 
or Black Wattle). 

Callicorria serrati folia, Andr. 
Ccratopetaluin gummiferum, Srn. (Christ- 
TiiaH Bush). 


Xylomeluni pyriforme, Sni. (Native 
Pear). 

Telopea specuosissima, R.Br. (Waratab), 
Doryanthes exoelsa, Cor. ((bant Lily). 


The following are of comparatively dwarf habits, say, from 2 to 3 


feet, or a few a little taller : — 

Zieria leevigata. Sin. 

Boronia Icdifolia, J. (^ay. 

B. serrulata. Sin. (Native Rose). 

Eriostemon buxifolius, Sm. 

Correa speciosa, Andr. (Native Fuchsia). 
Pliebaliuni dentatuni, Srn. 

Gompholobium granditlorum, Sm. 

G. latifolium, Sm. 

Viminaria denudata, Sm. 

Daviesia corymbosa, Sm. 

Dillwyoria fioribunda, Sm. 

Horea longifolia, R.Br. 

Indigofera australis, Willd. 

Clianthua Dampieri, A. Cunn. (Sturt’s 
Acacia suaveolens, Lindl. [Deaert Pea). 
Bauera rubioides, Andr. 

Kunzea capitata, Reichb. [Brush). 

Callistemou lanceolatus, DC. (Red Bottle 
Melaleuca thy mi folia, Sin. 

M. linariifolia, Sm. 

Actinotus helianthi, Labill. (Flannel Flower). 
Olearia ramuloaa, Labill. 

Cassittia denticulata, R.Br. 

0. aurea, R. Br. 


Helichrysum diosmifolium, Don. 

Goodenia ovata, Sin. 

Styphelia tritlora, Andr. 

S. tnbillora, Sm. 

Leucopugon laiiceolatus, R.Br. * 

Epacris longiflora, Cav. (Native Fuchsia). 
E. micropbylla, R.Br. 

R. piirpuraseena, R.Br. 

Sprengelia incariiata, Sm. 

Prostanthera sieberi, Benth. 

Isopogon aneinoiiifolius, R Br. 

Persoonia pinifolia, R.Br. (Geebung), 
(rrevillea buxifolia, R.Br. 

G. punicea, K. Br. 

Pimelea ligustrina, Labill. 

Pseudanthus pimeloides, Sieb. 

Patersoiiia sericea, R.Br. 

Dianella he vis, R.Br. 

1). coeruloa, Sims. 

Blamifordia nobilia, Sm. (Christmaa Bella). 
Thysanotus tuberoaua, R.Br. (Friii^d 

T. junceus, R.Br. [violet). 

Stypandra ciespitosa, R.Br. 

Sowerbaea junoea, Sm. 
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The Culture of Fresh-water Fisljes. 

ALBERT GALE. 

The culture of fresli-water fishes as an industry is now carried on in 
America^ England, and other European countries, giving (3mployment 
•to numerous families. The profits by the employment of this labour 
and the cultivation of these fresh-water finny tribes are equal to those 
of many other industries that are carried on solely for commercial 
purposes. 

In England and on the continent of Europe during the great season 
for eating fish — Lent — the profits arising from the sale of this product, 
more especially the members of the great Carp family, are very great. 
The following is an extract, I think, from the London Daily Teleyraplif 
'which affords some idea as to the value of ‘^f armed’’ fish. ‘^^The first 
prosecution under the new Act (an Act for the rrevention of Cruelty 
tjo Wild Animals in Captivity) took place on Monday, when an Oxford 
Street (London) fishmonger and his assistants were fined for cruelty 
to Prussian Carp, which were sold alive to Jews and (bTinans at 
Christmas time for 2d apiece. Into a tank 33in. long and ISin. wide, 
containing a depth of 7iin. of water, were squeezed 700 of the fish 
referred to, each from 4in. to 6in. long.” The retail value, then, of 
these fish was not less than £10. 

The Standard^ in 1884, reporting of the Fisheries Exhibition, gives 
an account of a very large establishment for fish culture, involving a 
capital of about £12,000; this outlay was expected to yield a profit 
of something like 20 per cent. In this case the purpose of fish culture 
was more for the restocking of rivers and other watercourses for 
sporting purposes. The prices asked for and obtained for the fish 
were a good deal higher than would have been the case in ordinary 
commerce. 

Artificial fish breeding was at first confined to that of the Salmonidie 
family and was inaugurated about the middle of last century by Mr. 
Frank Buckland. The Simbury breeding ponds were established for 
the purpose of restoring the river Thames and its tributaries to their 
former status as trout and salmon streams. 

The river Tay and its tributaries had been equally decimated of 
finny inhabitants, chiefly fish of the Salmonidm tribe, by the same 
means as in the case of the Thames. To restock this river and its 
tributaries, hatcheries and breeding ponds were established at Stor- 
montfield. These two rivers, the Thames and the Tay, had been in 
the past notorious as localities for enjoyment of the ever-exciting plea- 
sure of angling for trout and salmon. At that time the idea of general 
fish-farming was not entered upon, notwithstanding that the Romans 
carried it on fairly successfully. A fish farm, where fish could be 
obtained in all stages, from the ova to the marketable article, is com- 
paratively of very recent date. The Fisheries Exhibition report already 
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referred to gives a detailed description of the ‘^Howietoun system’’ of 
fish farming. Hovvietoun commenced working upon his system about 
the year 1870 with about 50 spawning fishes. Ten years later his stock 
of breeding fish amounted to no less than 40,000 and the eyed ova, 
ix., fish eggs that are known to be fertile, were about 6,000,000 
per annum; and that did not include some 500,000 fry that are 
annually produced on the farm. The greater portion of these 500,000 
fry are held over until they are yearlings and are then sold for the 
stocking of suitable waters. Some clue to the profits of fish culture 
may be gathered from the prices given for parti ally-t'yed ” ova 
of the various varieties and species of the Sahrionidm produced at 
the fish farm under review. In passing, I may mention that only 
trout and salmon in varieties were expermented with, but if the 
same systeTu be adopted with other fish the results will be equally 
successful, although the profits may not be so large, on account of the 
fish not being so valuable for table purposes. The following were the 
y)rices obtained for the partially eyed ova per 100,000 : — B^miinaleH 
£60, Lev(‘n<nisi<i and i\irio £45 for the same quantity. These were 
net prices and did not include the cost of transport and personal 
attendance to the place of destination. The price of ova rise inversely 
to the quantity recpiired, thus 10,000 is 10 ])er cent higher and 1000 
rise 50 per cent above this. 5000 fry costs £7 10s. for Bhritinales 
(Char) and Tevinensis (the Loch Leven Trout) or Ihirin (Brown Trout) 
are each £5 for 5000 ; smaller quantities are double the price. The 
older the fish the greater the rise in price; yearling B'onf.inales' are £10 
per 1000, but two years old fish are ten times as expensive, lx. £100 
per 1000. Of course these are only for re-stocking waters denuded of 
fish. No one but a Rothschild or a Carnegie could obtain a dinner of 
fish at such a cost as this. 

The foregoing results of fish farming have only to do with condi- 
tions and experiments that are conducted upon the most elaborate and 
scientitic principles. Indeed the whole system is an artificial pro- 
duction of fish for the purpose of assisting Nature to replenish her 
waters whence man, for the purposes of food or sport, has eaten the 
hen that laid the golden egg.” The fish that liave been most 
experimented with are those of the choicest species or that will 
conduce to the greatest amount of excitement to the sportsman. 
^^What man has done man can do,” is an old aphorism that is 
very applicable to experimenting with the higher classes of fish 
referred to, and fish of a hardier nature when thus experimented 
with, would l:*e ecpmlly if not more, successful. Carp-like fish are 
more adaptable to ponds or stagnant waters than the trout-like fish. 
By carp-like fishes I do not mean the degenerate Gold-fish (Carraxsiiis 
miratiis)^ but the King Carp, Noble Carp, the Green and Golden Tench, 
Ac. Some of the members of this great family grow from three to 
four feet in length and will weigh between 201b. and 401b. When 
once these fish are placed in suitable waters there is no further 
expense. Nature will do all that is required. At present the com- 
monest sea or salt-water fish that are exposed for sale and sold by 
weight here in Sydney fetch 4d per lb. and the choicer kinds double 
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that price. A pond^ if there be no natural waterhole, will pay for its 
construction and maintenance and the fish cultivated therein will be a 
valuable asset. There is no reason why these 301b. and 401b. fish 
cannot be produced in these States as is the case in Europe and 
America. Some of these fish, from a commercial point of view, 
would be worth at least 30s. per cwt. 

No animals are more prolific than fish. Nature appears to have 
ordained that food fishes should be pre-eminently so. Amongst 
marine fishes the Newfoundland Cod [Gadidm morrhua) is a well- 
known example. In the fishing season this fish gives employment to 
thousands and a food-supply to tens of thousands. The eggs pro- 
duced by a single Cod-fish are estimated at the enormous number of 
6,652,000, i.e., a Cod-fish weighing 21|lb. and measuring 38in. long, 
and this is by no means an abnormal weight or length for a New- 
foundland Cod-fish; and a Herring less than a foot in length (ll^in.) 
is said to contain no fewer than 4,700,000 ova. But then these are 
salt-water fishes, and marine fish are always far more prolific than those 
that inhabit fresh water. An ordinary Carp weighing 91b. contains 
600,000 eggs, whereas a cod of the species referred to and of the same 
weight (91b.) would contain twice that quantity. A 41b. Tench will 
deposit at one spawning about 297,000 eggs, and a small English l*erch 
weighing only TUb. is capable of being, in the course of a few days, 
the mother of no less 280,000 children. The Salmon and the Trout, 
two of the most delicate-fleshed fish that swim, lib. of roe of the first- 
named contains 900 eggs and a pound of the roe of the last-named 
800 eggs. I have seen the roes of some of our native fishes (the 
Murray Cod {Oligorm Macguarieufiis) and some varieties of our fresh- 
water l^erch ( Percaolates colonorum) that must have contained some 
hundreds of thousands of eggs. 

Notwithstanding the very great number of eggs deposited during 
the breeding season of any variety of fish, when in a state of nature, a 
very small percentage come to maturity on account of the numerous 
enemies that fish-flesh are heir to. In our rivers and lakes no sooner 
are the eggs deposited than they become the prey of aquatic creatures, 
and, of course, eggs have no clianceto elude their enemies. The young 
fish, when pursued, rush into the shallow water and take shelter among 
the weeds that fringe the banks. I think all fishes, almost without ex- 
ception, are cannibals. I have seen amongst my own aquaria fish the 
non-spawners intermingling with the spawners, catching and devouring 
the spawn as it extrudes. Further, I have seen both the male and 
female that have been engaged in the duty of reproduction, as soon as 
that interesting work is accomplished, search for their own eggs and 
greedily devour them. To in some way compensate for the state of 
things here narrated, Nature has designed that the period during which 
the eggs are developing to maturity shall be short. The time that 
elapses before the eggs hatch is seldom more than six days, and when 
the weather is warm I have known the young fish to appear in from 
70 to 75 hours. These are the periods in some of the Carp family. I 
have seen the eggs of my Paradise fish {Macropodus venustua) mature 
in 36 to 40 hours. 
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When fish life begins fish troubles begin. Young fish no sooner 
escape from their iniprisoninent in the egg than they find that their 
enemies have increased rather than diminished, and their chance of 
escape is little or no better than it was during the egg period. 
During the first few days of their existence the young fish are almost 
motionless, and so they remain until the absorption of the yolk-sac. 
As the young fish grow, so their powers of locomotion increase, and 
then they are somewhat relieved from the pressure of their enemies by 
availing themselves of the protection before mentioned, where their 
larger brethren cannot follow them. 

I said just now that Carp are cannibals. Not only do the old fish 
devour their own eggs and offspring, but I have seen the young of 
these fish, when not more than fin. long, catch and devour their 
smaller and weaker brothers and sisters. Indeed, I have seen the bait 
nearly as big as the biter. When fish are living in a state of nature 
it seems almost a miracle that so many of them come to nuiturity. If 
the large number of eggs of the Perch, Tench, and Carp that 1 have 
referred to (and these are the fish best suited for pond cidture) were all 
fertile and the young fish came to maturity, a very few stock or 
breeding fishes would be enough to produce fish-food fora v/hole dis- 
trict. With tlie n umennis enemies that fish are surrounded with — enemies 
in the air, enemies in the water, and enemies on the land — the wonder 
is that defenceless fish are not more frequently exterminated. In a 
state of nature fish increase rapidly where the best conditions exist 
for their preservation — /.e., where there are long stretches of water 
entirely free from weeds, these alternating with shallows containing 
dense masses of aquatic herbage. In some of our inland fresh-water 
rivers and creeks the places where there is open water surrounded by 
weeds are always the favourite bre(3ding grounds for their tinny in- 
habitants. Such spots act at once as good spawning grounds and give 
ample protection for the young fish when hatched. Fresh water fishes 
either spawn in or on the gravel or sandy bottoms of their habitat or 
amongst the weeds. Few, if any, spawn on the surface of the water, 
as is the case with some of our marine fish. Weeds are the favourite 
breeding grounds for the Carp family. The eggs of these fjsh when 
extruded are soft and covered with an adhesive gelatinous substance. 
The first object touched by these eggs after extrusion is adhered to, 
and the adhesive matter surrounding them quickly hardens, and in 
this way the eggs find additional protection. While the eggs are in 
the act of being fertilised the water is in constant motion caused by 
the agitation of the fish. This motion given to the water by the fish 
scatters the eggs broadcast among&t the weeds. Carp always come 
to the surface to spawn. The spawn is extruded by sudden jerks. I 
have seen it, when the fish have been greatly agitated, thrown free 
from the water and adhere to the sides of my aquarium. The whole 
of the eggs in the ovary or roe of a carp, as previously referred to, are 
not extruded at one time. The process of spawning continues for 
hours ; indeed, I have known it carried into the second day. With 
each spasmodic motion of the fish from 6 to 100 eggs are extruded. 
Thus it will be seen that aquatic plants, or an equivalent, are a 
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necessary adjunct in the breeding grounds of these fish. All rivers and 
waterholes or ponds have their beds on more or less of an inclined 
plane, and, as a rule, the largest fish tenant the deepest waters, and 
the smallest fry are found nearest the margins of the shores. The 
reason for the small fish inhabiting these localities is not far to look. 
They are constantly being pursued by the larger fish, and shoal 
waters are therefore protective to the smaller fish ; but, when driven 
into shallow water, they at once become a prey to their terrestrial 
enemies ; these latter they elude by concealment. 

The foregoing gives in brief the conditions and design, or rather the 
form and its adjuncts that Nature gives, or that are chosen by the 
fish for the purposes of reproduction. Inspection cf any such 
natural breeding ground will give any one an idea for the construction 
of an artificial breeding site for fish. All artificial waterholes are con- 
structed upon this plan — i.e., shallow margins and deepening towards 
the centre. It is quite natural that it should be so. The approaches 
to a waterhole are always so constructed to give easy access. The 
shoaling of the water towards its margins is a favourable con- 
dition for the propagation of fish, and this is to be met with in every 
drinking hole for stock. The only other necessary adjunct is the 
supply of suitable aquatic plants. I have already named and des- 
cribed many of them. Any plant that will live and thrive in water is 
suitable for that purpose, but of course there are some more suitable 
than others. 

The propagation of fish in their natural habitat is surrounded with 
many dangers. The hundreds of thousands of eggs produced by 
each spawner and the few fish that come to maturity is sufficient 
evidence in proof thereof, and the more the spawn and young fish are 
protected the better will be the achievement of the results. (liven a 
waterhole, deepening towards the centre, the margins thereof planted 
with water plants that have become fairly well established, and a 
dozen or even less fish of a chosen variety introduced would supply 
any one’s table with a fair amount of fish for food purposes. In 
introducing the first lot of fish for breeding purposes, it would be 
well to select an equal number of milters and spawners (males and 
females), or if there be preponderance of one sex over the other it may be 
on the side of the spawners. Most persons must have noticed 
amongst tinned herrings and other fish some containing a soft and 
others a hard roe. The soft roe is the milt of the male or milter, and 
the hard roe is the spawn of the female or spawner. It is a very 
difficult matter for inexperienced persons to distinguish between the 
genders of fish, especially the Carp. During the greater part of the 
year the sexual characteristics between the males and females are 
almost indistinguishable by the naked eye. By close observation 
there will be seen on the gill-covers (opercles), and also on the 
pectoral fins (shoulder fins), on and between the first two rays thereof, 
small excrescences like small pimples. These only appear on the 
male fish. These masculine markings become very pronounced as the 
spawning season advances. As the season advances these dis- 
tinguishing marks become more white, beautifully shaded with 



Jan. 2, 1904.] Agricultural Gazette of N.S.W. 77 

rainbow tints. To be acquainted with these facts is a great 
advantage in the breeding of certain classes of fish. This I shall 
point out further on when dealing with the subject of breeding fish 
in small vessels for the purpose of restocking ponds when necessary. 

All animals improve under the fostering hand of man. Even 
Nature can be greatly assisted by protective conditions and the 
destruction of natural enemies. Fish being placed in a pond having 
the conditions named would thrive and multiply therein if left 
entirely alone to their own sweet will. 

No one will dispute the fact that domestication not only improves 
the quality but size of animals. Domestication also increases the 
demand, and demand in its turn adds to increasing numbers. 
Although fish will naturally increase in numbers if treated as before 
descril)ed, there may be conditions in which it may be necessary to 
resort to artificial adjuncts to re-stock ponds that may become more 
or less exhausted. The size or shelter and protection being insufficient 
will contribute largely towards exhausting the domestic supply of fish. 

If the weed-growth b(‘ insufficient for protective purposes, bundles 
of brushwood sunk at intervals in the pond will answer the purpose 
well, but we must bear in mind they supply no food. So as to enable 
these bundles of brushwood to become a source of food to the young 
fish it would be necessary for the brushwood to have been in 
the water a sufficicmtly long time for the spores of some one or other of 
the fresh-water e/p/c to have started into growth thereon. Thar 
sheen-like moss met with on stones and other objects in waterholes 
forms a grand grazing ground for Carp, more especially for the 
youngei’ members of the family. In my own aquaria 1 have often 
watched the young fish when not half-an-inch long feeding ravenously 
thereon. 

Then again, artificial means may bo adopted for collecting the 
spawn that has l)('e • deposited in the ponds or other waters and 
hatched elsewhere. You will remember the great destruction tlie 
spawn is subject from the period of its extrusion until it hatches, the 
exciting times the young fry have to retain their little lives, and the 
few there be that pull through babyhood. As a rule the Carp family 
delight to commence spawning in the early morning, just as the sun 
comes glinting on the surface of the water and continues until about 
noon, but 1 have known them to continue till sundown and even after. 
They generally select the sunny side of the water where the weeds are 
thickest. In breeding seasons and on the approach of the spawning 
period the sexes will be seen chasing each other hither and thither, 
the males constantly trying to chase the females that are in the 
weeds to the surface of the water. When once there the fish will 
be seen rolling and tumbling one over the other, the milters constantly 
forcing the spawners upwards. Then there will bo a splash, 
and the fish will be seen darting away in all directions to renew the 
same tactics again a few minutes hence. The moment the splash 
I have referred to is seen that is the time that the extrusion of the 
eggs from the spawner takes place and also the milt from the milter. 
Fish eggs are fertilized after extrusion. These eggs then gradually 
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sink througli the water and they adhere to every object they come in 
contact with. 

If then, the ponds are found to be deficient in weeds, these may be 
obtained from elsewhere. Pull them up by the roots. Well wash 
both the roots and the foliage tying them in loose bunches and deposit 
them in the water, so they float on the sunny side of the fish pond in 
early spring when the fish are seen playing about as described. 

If tubs or other vessels be filled with water from the same pond in 
which the fish have spawned, for the purpose of the eggs retaining 
the same temperature, and the weeds in which the fish have spawned 
placed therein, in a few days hundreds of tiny fish will be seen 
hanging to the weeds. Don^t disturb them. In a short time they will 
be darting about in the water. They grow rapidly and when 
sufficiently grown they may be returned to the waterhole, but be sure 
you have placed sufficient cover for their protection from enemies. 

I have hatched hundreds of Carp in quart bottles. It is intgresting 
to watch the eggs developing. In a little more than 48 hours, 
according to the temperature, two little black spots will be seen to put 
in an appearance in each fertile egg. This change in the egg is 
termed eyeing. The spots become more pronounced as the egg 
approaches maturity. Just as the egg is about to hatch there will be 
a little quivering motion, the semi-opa(|ue covering of the egg will 
open, the tiny inhabitant emerge, stretch itself, hang up close to the 
discarded egg-shell, tail downwards, expand its tiny gill covers and 
take its first draught of oxygen. I have sat and watched for hours 
the little fish forcing their way out from their imprisonment. Itisan 
interesting sight. At the time they emerge from the egg they are 
almost transparent. Who would ever think these little fragile 
creatures would grow sufficiently large to be a meal for a fairly 
numerous family ? Yet it is so. 


Mules. 

On the subject of breeding mules, a writer in the Nehraslca Farmer 
states that for the production of the mules most generally in favour 
for farm work, chunky mares of pony ancestry back two or three 
generations are bred to a big Missouri jack. The progeny of such a 
mating have the compactness, activity and quality that makes them 
very desirable for every day use in teams. The cheapness of raising 
mules in the western and north-western ranges commands the industry 
to stock-breeders. In the sandhills country, that scarcely affords 
sustenance to horses or cattle, the mule thrives, and at 8 years of age 
is ready for market. 
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Hawkesbury Agricultural College and 
Experimental Farm. 

A Trial of Two Metuods of Planting Swede Turnips — 

lliDGB AND Level. 

By (iEO. L. SUTTON, Experimentalist. 

The object of this experiment is to determine whether the practice, 
common to some localities, of planting the swede turnip on ridges is 
necessary or beneiicial. 

For this experiment the plot, 1 acre, was marked out in rows, 
feet apart. Every fourth row was ridged before planting by throwing 
two furrows togethc'r over the line with a single furrow plough and 
thus forming a crown or ridge. The plots under trial consisted of 
alternate drills of swc'des planted respectively on the level and on 
ridges. These plots or drill, though not adjacent to each other, were 
as close together as the nature of their method of planting would 
permit. 

The soil was a pipe-clay loam rather heavy and not very well drained 
and of such a nature that to plant ridges would ap])ear to be the most 
suitable metlnjd especially in a wot season. 

No manure or fertilizer was applied directly to this crop ; in March, 
UK) I, the land had liad an application of about 10 tons of stable 
manure, and since then had produced two light crops of rape and 
linseed, which, were removed. The ground had been fallowed from 
.December to February, when it was ploughed and pre^pared for this 
experiment. 

The seed, at the rate of 31b per acre, was sown on March 3, 1903, 
tha,t planted on the flat was sown by the Farmer’s Friend” maize 
drill fitted with the turnip plate ; that on the ridges was sown with 
the Planet Junior ” hand seed drill. 

The seed germinated well and grew vigorously. The plants were 
thinned out and chipped on April 1, 1903, single plants being left 
eight inches apart. 

The weather throughout was very favourable for the growth of this 
crop, in fact continued so moist after the thinning, that the amount 
of inter-tillage usually given to this crop could not be done, nor was 
it necessary. 

The first pulling was made when sulBcient turnips to Avarrant the 
harvesting were large enough for market. This took place on June 
14th and 18th. The drills were pulled in rotation, commencing 
at No. 1. The second pulling was made on August T2th and 14th, at 
this time the whole of the remaining swedes were fit for market. 
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The portion of each drill weighed was 2 chains long and situated 
in the centre of the drill. Before weighing the t()])s were removed 
and the roots trimmed ready for market. This was done thoroughly. 
After weighing, the crop was bagged and sent to Redfern, where it 
realized the highest ruling rates. The results are as follows : — 



B 2 
B 4 
B 6 
B 8 
B 10 
B 12 
B 14 
B 16 
B 18 
B20 
B22 
B24 
B 20 
B 28 
B3() 
B 82 
B .34 
B.30 
B8S 
B 40 
B42 
B44 
B 46 
B 48 
B 50 
B 52 


Flat 

Ridged 

Flat 

Ridged 

Flat 

Ridged 

Flat 

Ridged 

Flat 

Ridged 

Flat 

Ridged 

Flat 

Ridged 

Flat 

Ridged 

Fla,t' 

Ridgt'd. 

Flat 

Ridged 

Flat 

Ridged 

Flat 

Ri( Iged 

Flat 

Ridged 


} lat ‘2n(t Pulling. 

I Weight of Trimiue<I of TrininuMt 

I Svvedcri. Swedes. 

j (toiaputed 

j I*er Plot. \vei>rht Per Plot. I’cr Aeri'. 

1 l>er acre. 

j Lbw. Tns. (:. q. lb. i Lbs, Tn.s. c. q. lbs. 

.| 3U 2 0 Z 18 112 6 12 0 0 

0 11 0 22 100 5 17 3 12 

4si 2 17 0 18 ! 100 5 17 3 12 

53^ 3 2 1 24 78 4 11 3 20 

.39 2 5 3 24 128 7 10 3 12 

(m 3 13 2 18 112 f> 12 0 0 

50J 2 19 2 2 129 7 12 0 4 

.55“ 3 4 3 8 113 6 13 0 20 

30| 1 5 2 17 I 149 S 15 2 !2 

S2h 4 17 0 2'*» ; 107 6 6 0 12 

27A 2 15 2 20 ; 117 6 17 3 Ki 

.! ()4| 3 16 0 2 I 115 6 15 2 4 

j 89 .5 4 3 16 1 113 6 13 0 2 ) 

,i 87 } 5 2 2 9 i 89 5 4 3 1() 

63^* 3 15 0 15 ' 131 7 14 1 Hi 

. 119.t; 7 0 3 10 ! (52 3 15 0 S 

38“ 2 4 3 4 114 S 9 2 24 

. 107 6 6 0 12 70 4 2 2 0 

71 4 3 2 20 112 I 7 3 3 4 

. 115 6 15 2 4 42 ! 2 9 2 (‘ 

94 5 10 3 4 91 5 7 1 0 

. 119 7 0 3 10 I 50 2 18 3 20 

134i 7 18 0 25 ' .56 3 6 0 0 

. 101 A 5 19 2 14 i 8 0 9 I 20 

74,^; 4 7 2 11 1 13 0 15 1 8 

93 5 9 2 12 I 15 0 5 3 16 


eoni])uted 
weij^ht i»er aero. 


Tiis. c. <j. 1 I h 
8 i2 2 18 

6 9 0 6 

8 15 0 2 

7 14 1 16 

9 16 3 8 

10 5 2 18 
10 11 2 6 

9 IS 0 0 
13 3 1 1 

11 3 1 1 

9 13 3 14 

10 11 2 6 
11 18 0 8 

10 71 25 

11 9 2 3 

10 13 .3 18 

10 14 2 0 
10 8 2 12 

11 71 24 
9 5 0 4 

10 FS 0 4 
9 19 3 2 

11 4 0 25 

6 9 0 (> 
5 2 3 19 
5 15 2 0 


Table 

sliowiiig gain due to inetliod of planting. 

Metho l of Plantin',;. 

j Avera{;e Yield y>er acre. 

1 Incrc^OHc. 

Flat 

10 torus Icwt. Oqrs. 251bs. 


Ridged 

9 „ 3 0 „ 22 „ 

IHcwt. Oiyrs. 23Ibs. 


It will be seen that there is a sliglit advantage in favor of planting 
on the level. 

When the nature of the season and the soil is considered, this result, 
though so slightly in favour of level planting, indicates that the 
additional labor of ridging is unnecessary. 

It will be noticed on studying the results that the yield of first 
pulling of the swedes planted on the ridges was in excess of that of 
the second pulling, and also heavier than the first pulling of those 
planted on the level. It is therefore apparent that when earliness 
is a consideration, ridge planting is the method to be adopted. 
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A Fungus Disease on Garden Peas. 

C. T. MUSSON. 

There have been submitted (Nov. 27.) from Waverley, Sydney, peas 
suffering from a powdery mildew, a disease which has been rare in the 
past. The writer said “ these peas which a few days ago looked quite 
flourishing are covered with a disease like mildew, causing them to 
smell horrible ; the stocks are dying.^^ 

This disease is of the Oidium type and is caused by a fungus para- 
site, Erysiphe Martii found on clovers, beans, vetches, lupins, 
crucifers and other plants, in Britain and in North America. This is 
the first occasion on which the trouble has been submitted to us.! 

It may be noted that there is another mildew disease but of a putre- 
factive character very deadly in its effects somewhat similar in 
appearance found in peas, the cause being a fungus distinct from this 
one, and the same treatment is not effective, the only safe remedy in 
this case being burning the infected plants. 

For this oidial disease the treatment should be powdered sulphur. 
Soot has been recommended, but its effects would not be so good as is 
obtainable from the use of sulphur applied in the heat of the day 
dusted through cheese cloth. 

The disease will in suitable weather rapidly travel through a crop, 
and probably, unless the remedy be applied in the initial stages of the 
attack, it is worse than useless. In such case, the diseased plants 
should be pulled and burned. And seeing that this disease occurs on 
a number of common vegetables, careful rotation should be practised 
in the garden as the germs resting on any buried portion of diseased 
plants will, in many cases, be enabled to communicate the disease to 
later crops ; therefore the ground that produced this disease should 
not for a year at least be planted with peas, beans, cauliflowers, cab- 
bage or turnip. This would restrict the possible crops, and if allowed 
to lie fallow and carefully kept free from growth of any kind, or a 
small plot of something grown that could be dug in if remaining 
uninfected, so much the better. Careful rotation will prevent the pest 
from re-appearing, in all probability. It is a peculiar fact that such 
attacks seldom come two years in succession. Once coming however, 
we are alwa;^s liable to them. Growers should therefore be on the 
look out for any appearance of mildew’^ and take immediate steps to 
check it. 


Ensilage. 

H. W. POTTS. 

In many parts of the State the late November rains, and the general 
prevalence of low temperatures, have combined to make the success- 
ful conservation of our enormous surplus of green fodder into hay a 
very difficult task. Bain has fallen in the most fitful and inopportune 

T 
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times for hay -makers. Under such extreme circumstances we are 
compelled to consider the question of storage, or conservation, as 
ensilage. Necessarily, such entails more expense. There is much 
more waste in the stack from it than the more scientific and effective 
method of storing it in air-tight tubs. In dealing with ensilage in 
large quantities this season no time is available to erect tubs, and the 
only feasible way is to make stacks. The larger the stack, the less 
waste, and the greater certainty of the food keeping in palatable form 
for a lengthened period. I have seen a stack opened ten years after 
building, and the food material was in admirable condition. In this 
case there was a total weight of 200 tons. The waste in small stacks 
is considerable, and has been known to reach 15 per cent. 

The main principle to ever bear in mind when stacking ensilage is 
to exclude air. This does not involve the adoption of expensive 
means to create weight, or extreme pressure. This so largely depends 
on the skill of the man either building the stack or supervising its 
erection. Stack immediately after cutting the fodder or grass. 

The site for the silo should be carefully selected so as to ensure 
complete drainage — not from the material in the stack, as is often 
imagined, but to prevent the inflow of water into the foundation from 
rains, or soakage. It is impossible to intimately describe the condi- 
tions essential to good conservation ; so much depends on the local 
facilities and conditions. 

Sound judgment and common sense must be utilised to determine 
the best site. In building a stack of green fodder it has to be remem- 
bered that considerable shrinkage must take place, and if great care 
is not exercised in stacking evenly, and firmly, when condensing, the 
stack may become lopsided, or shrink unevenly. Every layer must be 
tightly and firmly packed, to ensure the removal of entangled air. 
Success largely depends on how the material is stacked. When a 
sufficient height is reached, the question of weighting, and protection 
from rain has to be considered. The wisdom of weighting involves 
some thought. Many contend, as the result of practical experience, 
that it is essential to weight heavily, and others that such is a waste of 
inaterial and time. At the College we followed the plan this year of 
spreading a layer of maize stalks over the stack, and these were 
ffimly held by fencing wire passed over the stack at intervals, attached 
to fairly heavy rails. The ensilage is a complete success, and we 
evaded the cost of labour and material in the usual practice of weighting. 

It is possible to conserve immense quantities of fodder in this way. 
Natural facilities are frequently available in selecting a suitable site 
in proximity to the fodder it is proposed to cut. In most instances 
this class of ensilage is fit to feed in from three to four months after 
the completion of the stack. The food value of three (3) tons of well 
made ensilage is equal to one ton of oaten hay. 

As a fodder for dairy cattle during our periods of scarcity, it stands 
next to green grass, and it is known to bo especially valuable in 
prolonging the milk flow. Forty pounds per day in combination with 
Iticerne hay, bran, copra cake or linseed cake, forms a class of ration 
eminently suitable for stall feeding. 
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Feeding beef cattle with ensilage has been attended with great 
success. As a rule horses do not take kindly to it, but instances are 
recorded where it has been used with good results when the animals 
have been gradually broken into its use. 

With sheep many tests have been conducted to test the feeding 
value of ensilage, and the returns have proved highly satisfactory. 
It was noted that silage-fed ewes suckled their lambs much better 
than on an ordinary grazing ration. 

Weeds of The Farm. 

(A Paper read at the November Meeting of the Hawkesbury Agricultural Society) 

By C. T. MUSSON. 

Depnition of Weeds. — Weeds are a remarkable (I had written 
misunderstood) group of plants. The ceaselessly persistent qualities 
they possess if 
found in man 
would merit un- 
stinted praise. 

For have they 
not found the 
way to live every- 
where and to 
multiply exceed- 
ingly in spite of 
our increasing 
attention to 
them and of all 
other obstacles ? 

There is some- 
thing in the de- 
finition of weeds 
given by one 
of our students. 

Weeds are 
things which 
Adam had to 
contend with in 
the Garden of 
Eden for dis- 
obeying God 
if we read this, 

weeds are 
things which 
man has to con- 
tend with in the 
great world^s 
farm,’^ we have 



Sweet Briar. 
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a good working definition, and we may note that the weeds win 
or we must : there are no half measures in nature. Our attitude towards 
them should be that of a philosopher — they are here ; they must be 
endured; but we must fight them, and we must win. 

For practical purposes we adopt as the point of view from which to 
consider weeds that of a grower who requires soil produce in sufficient 
quantity (commonly understood as a large quantity), and of good 
quality (quality is often sacrificed for quantity : a mistake made by all 

except those who 
know the result) . Our 
standpoint is therefore 
a personal one. 

Now what do we 
really mean by the 
word Weed^^ ? It 
is necessary to get a 
definition as accurate 
as possible as to what 
plants are weeds, and 
why, and then con- 
sider which of them 
need our special atten- 
tion : for many are 
neutral in their action. 
We may describe as 
^ weeds,’ any plants 
growing out of what 
we consider their 
home position, if they 
interfere with us in 
any way.’’ Couch is 
a weed in the orchard, 
whilst in the paddock 
is a useful plant. 
Another good defini- 
tion is plants which 
tend to take prevalent 
possession of the soil 
used for man’s pur- 
pose, irrespective of 
his will.” Still 
Carrot-weed, another, any uncul- 

tivated plant when 

troublesome.” This latter we can take as our idea of a weed ; and 
weeds are mostly herbs. It is an interesting fact that weeds are weeds 
in that they have been successful in resisting the adverse influences 
in life ; they are the successful competitors in the plant race for 
positions as colonists ; they are hardy, prolific, ubiquitous, successful 
travellers, not at all fastidious as to soil, situation, or food; they 
respond luxuriantly to the good things of life. 
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Consequent upon the mildness of our climate, and for other reasons, 
they have exceptional chances in this country ; there is every 
opportunity here for pushing plant travellers to get a footing. In 
cultivating we make the ground bare ; our native grasses are more or 
less of a tussocky habit, hence there occur numerous bare patches of 
soil between the individuals forming the plant covering. (Couch is a 
colonist of a kind ; in early days it was not nearly so widespread as at 
present.) Animals make trees and fences their rubbing posts and lay 
bare the soil by trampling about them. Our stock routes are of soft 
ground mostly, and readily become bare under the influence of grazing 
and the wear and tear of innumerable feet. On these bared patches 
seeds fall, and with the first rain germinate ; all seeds then have an 
equal chance. The weeds, of exceptionally hardy nature push up and 
frequently crowd out the native vegetation ; sometimes of course not 
entirely to our disadvantage. 

Nature started making the hardy weeds what they are, and man 
with his cultivation process finished the process by providing oppor- 
tunities for such plants as developed the talent to become the success- 
ful invaders, our weeds ! Their hardihood and numbers are due to 
special endowments which fit them for success in the battle of life. 
Possession of these endowments gives them an inherent power to seize 
every opportunity presented. These endowments have actually made 
weeds travellers ; chief amongst the causes which have made them 
aggressive is the fact that they have means for ready and certain dis- 
tribution ; the seeds or fruits are constructed in such a way that they 
have exceptional facilities in this direction, for instance in the posses- 
sion of a balloon-like attachment as in thistles and dandelion, or of 
hooks for attachment to animals, as in burr-plants. 

No doubt the increase of weeds is largely due to neglect from 
growers not being aware of tlmv noxious nature and power of spread- 
ing and consequently leaving them alone, together with the occupancy 
of large areas of land and the absence of an off season when atten- 
tion could be specially directed to their extermination or reduction. 

If we are to understand weeds and adopt the right view as to their 
nature and action, we must first recognise the facts stated and grasp 
the idea that from the weed point of view they are the successful 
colonists amongst plants ; this will help us in fighting them, for if we 
know the reasons why they are strong we can attack them at such 
times and in such manner as will prevent them developing their 
strength ; thus they remain weak, without those special powers which 
render them strong to fix themselves and retain their hold. 

Is the strong point seeding ? Then we must prevent it. The Canada 
thistle produces 42,000 seeds, a mallow 16,500, sow thistle 19,000, 
pigface 100,000 (the numbers are approximations). 

Is the possession of underground stems or tough root-stocks the 
strong point ? Then we must prevent the plant digesting and 
breathing by not allowing leaves to develop, for they are the stomach 
and lungs of the plant. 

It will be seen therefore that we strengthen our position if we know 
the habits of the various weeds ; no two are alike, and the contrivances 
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they possess of special use to their needs are as varied as the plants 
themselves. They all, however, possess one characteristic in common, 
perhaps the most important of all, adaptability ; a remarkable ability 
to adapt themselves to any and every kind of surrounding. 

In this country we have many remarkable structural features in the 
native plants which enable them to tide over the droughty periods — 
but the weeds are never in the rear ; Nature’s hard and relentless school 
in which it is live or die, has developed them as we find them to-day, 
pushing in and along anywhere and everywhere. 

The Bad Points of Weeds. 

In reviewing weeds we may recapitulate shortly the reasons why 
they are detrimental. 

(а) . They involve extra labour and may even bring about a change 
of rotation. 

(б) . They establish competition for food materials and light and 
smother out weaker or even useful plants ; it depends largely on the 
stage of growth whether weeds smother the crop or the reverse, in 
some cases they do take complete possession of the ground and may 
thus crowd out completely everything else. We may note in passing 
that (other things being equal) weeds are hardy and prolific as com- 
pared with most cultivated plants, for the very fact of cultivation 
coddles the latter into a more or less weakly condition — chiefly because 
they are forced along one line of development to the suppression of 
other phases of the plant life, thus disturbing the natural balance ; in 
such a condition plants become more liable to disease. 

(c). Weeds encourage evaporation of soil moisture. The amount 
evaporated here in one year may be set down approximately as follows, 
based on the actual amount measured as lost from a water surface 
during 1902, and observation by Mr. Russell at Sydney Observatory : 


Annual Rainfall 

Water evaporated from - 

Water evaporated from 

Evaporation 


bare earth ; surface 

grass land, or land 

from a 

Average. 

constantly loosened. 

covered V)y weeds. 

water surface. 

32 inches. 

33 inches. 

45 inches. 

47 inclios. 


Of course there must be moisture to evaporate or the process slows 
down and may stop : the effect of plants on evaporation is, however, 
well seen in these figures. 

(d). Weeds afford a shelter and food for injurious insects and plant 
parasites. The common wild cresses (pepper weed and wild carrot, for 
instance) are the hosts of two very injurious fungus parasites which 
attack cauliflowers, cabbages, turnip and rape at times. Henbane is 
the host of a common and destructive tobacco disease. Hence we say, 
keep down these and such like doubly-detrimental weeds by all means 
in our power. Of course we must know the weeds and parasites ; 
herein is one important reason for gaining knowledge on this 
question. 
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(e). Weeds add impurities to grain or green feed, of a prickly, 
sticky, or evil-smelling nature. Some are bad milk tainters, whilst 
some are poisonous or otherwise detrimental to stock. At the present 
time we have under investigation at the College a case of milk 
tainting resulting in serious loss from inferior butter. Also, another 
important case in the poisoning of some of our sheep, thej suspected 
plant being the Yellow Rush Lily, a small introduced Iris. 


Weeds Sometimes Favourable. 


We may now consider certain favourable points to be credited 
to weeds, which should by no means be omitted, (a ) . They are useful 

as covering the soil 



Plantain or Lanil)’s.tongue. 


surface in times of 
dry windy weather : 
better, of course, to 
have a green 
manure crop of a 
more valuable 
nature doing so, 
some legume for 
instance ; but, fail- 
ing that, weeds will 
prevent the blow- 
ing away of soil 
from about the 
roots of trees. We 
have had apple 
trees killed by this 
baring of the roots, 
whilst experi- 
mental crops of 
young cereals have 
been partially or 
entirely smothered 
by blown sand. 
Naturally, ^ timing ^ 
in connection with 
the wind is the 
difficulty. 

(6). In hilly dis- 
tricts weeds, if pre- 
sent, will prevent 
the washing away 
of soil : a source 
of much irritation 
and subsequent 
labour in certain 
places. Here again, 
a regular rainy 
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season is requisite in order to take full advantage of sucli a circum- 
stance. 

(r). Many weeds in pasture country help to make up a good food 
mixture for stock — giving tonics, hitters, purgatives, and so on ; useful 
and indeed necessary to good health. An increase in the proportionate 
amount of any one of such articles of food might, howevever, cause 
serious trouble. In some cases they give valuable winter food, as in 
crowfoot and clover burr. 

(d). They supply green manure to the soil when ploughed in, but 
not of such bulk and character as a clover or rape crop for example. 

(c). They help to draw material for plant food from deep down in 
the soil, which is soon rendered available when the weeds are ploughed 
in. 


How Weeds Originate. 

We may now consider shortly how we get our weeds. WTiere do 
they come from ? Most of them have been introduced from other 
countries without special intent — in dirty seed ; in the packing of 
merchandise, hay, straw, &c., being often used for this purpose. I 
have taken thirty-five species of recognisable plants from meadow hay 
in which glass beakers have been packed, some of them of a defcri- 



Cotula-a milk tain ter. 


mental nature. Large collections of weed seeds have been obtained 
from linseed, cereal and grass seeds. 

Once here weeds spread rapidly : largely along the railways and 
roads ; by means of travelling stock ; in manure ; through the agency 
of birds and of the wind ; by means of floods and through various 
human agencies. Weeds new to the country are constantly being 
found ; only lately two new kinds were recorded from the Liverpool 
Plains ; both useful adjuncts to our list of winter fodder plants. One 
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plant was, however, lately recorded from this district which is parasitic 
on grass roots — yellow rattle, which has nothing to recommend it. 

All our weeds are not introductions from aboard ; some are native 
to the country, and are becoming plentiful in our paddocks ; for 
example, Cotula, a small composite and a milk tainter ; whilst we have 
a large series of native plants injurious to stock. 


Eradication of Weeds. 

To you more interest perhaps attaches to the question of treatment, 
if any can be advised, in connection with getting rid of weeds. I 
must candidly confess I have nothing fresh to give in this way. No 
process is yet known by means of which we can readily do away 
with weeds. But there are some few points which may be briefly 
considered to advantage in this connection. 

Every farmer recognises the necessity for keeping weeds down, and in 
his own way does something to that end ; but usually not knowing the 
reputation of new comers, frequently loses an opportunity of stamping 
out what later becomes a nuisance. How many men go out of their way 
a few yards to chip a weed out, or even a small patch — and thus 
prevent a particular weed from spreading — except it be in the course 
of this work in their cultivation paddock ? I know patches of certain 
weeds that it would be a distinct benefit to obliterate — of Chamomile, 
Stramonium, and Prickly Pear for instance. In Richmond it may be 
noted the authorities are actively engaged in cutting down all noxious 
plants, thistles and Bathurst Burr chiefly. If we consistently cut 
out the early visitors, we have a chance to prevent serious invasion. 

There is every reason one might say for weeds spreading. Our 
farmers give no time for their eradication. I mean specially in cor- 
ners and along selvedges of paddocks, on the roads, along the river 
banks, and in grass land. It is of course a tremendous task, and if 
time and labour are not given to it, under our conditions it is difficult 
to spare them. It is a distinct disadvantage to us in fighting weeds 
that we have no rest from cultivation here. Crops can be grown the 
year round ; there is no period of no-outside-work, like the English 
winter, when the farmer takes his spud with him in his walks ; cuts up 
his weeds, trims his hedges, and clears out his ditches. 

The means we have at our disposal for coping with any special weed 
manifestation are numerous. Briefly, we may arrange weeds for 
practical treatment, into — (a) Such as can be left alone, being of no 
special account, or because we can hope to do nothing in getting rid 
of them, as the small things in grass land ; (?>) Such as we must, 
and do, keep down by regular cultivation ; (c) Such as for som^ 
reason are specially noxious ; as poison or tainting plants (like the 
wild carrot), or permanent denizens like prickly pear and sweet briar, 
and such as occupy ground wanted for better things (as thistles and 
burrs in grass land.) 

^ ^ nothing need be said; but of the third group c, 

which falls outside such as come within our reach in the ordinary 
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processes of cultivation^ it may be said that some special method must 
be adopted for their extermination according to the special needs of 
the case. 

In eradicating weeds we need to note whether they are annuals or 
live longer than one year. In the former case prevention of seeding 



•eventually kills them out. The longer-lived ones are more difficult to 
deal with ; prevention of seeding, however, gradually reduces their 
numbers. Always remembering the labour involved, the following 
methods may be resorted to as found convenient. Applications of 
.arsenite of soda (cost 4id. per lb. in bulk), 11b. in 1 gallon of water. 
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Tliis kills most weeds at least to such extent that the stumps (as in 
prickly pear) can be got at after burning off the dried-up plant. Salt 
in boiling water is a cheap and certain weed killer ; as is boiling water 
alone for succulent plants. 

I have killed Lantana by cutting down and applying sulphuric acid 
to the stump ; waste material after use in the dairy can be put to this 
special work : new it costs 3d. per lb. Pulling up such plants as 
Paddy’s lucerne every season before seeding soon clears them away : 
this is most readily done after rain. Sulphate of iron (cost 7 b. 6d. per 
cwt. in bulk), lib. in 1 gallon of water will kill green leaves and many 
plants y and is specially useful for exterminating dodder : it can be 
applied with a watering can. 

In chipping the hardy perennials, care should be taken to cut below 
the crown ; a most important point, for above it the plant has power to 
develop new beds ; and, consequently, if cut off high 20 stems may 
appear where there was only one ; so cut low should be the rule. The 
old fashioned spud is useful for this purpose, it consists of a strong 
chisel blade with If or 2 inches cutting edge fastened on to a light 
strong handle in the same manner that a spade blade is fastened on 
to its handle. 

Speaking generally then, do not allow weeds to seed, and do not 
allow them to digest food or breathe ; therefore prevent leafing and 
flowering, and do not allow them to establish a foothold. 

Judicious burning may be resorted to with advantage at times. 
There are several reasons why it is beneficial, I only mention two. 
For a time at least, after burning, weeds will be scarce, as the seeds, 
distributed by the wind, will lie on the surface and be destroyed by 
the fire. At the present time in my own back paddock, I have, 
separated bv a well-marked line, a patch burnt over carrying no 
weeds and fair growth of native grasses, whilst on the other side of 
the dividing-line is a dense mass of grass and innumerable weeds — 
cud weed, rush lily, and others. The other reason is that when grass 
is smutted, burning destroys the (spores) of the parasite, and thus 
tends to reduce it in quantity by preventing the infestation of 
other plants. 

It is hardly necessary to point out that constant cultivation and 
rotation, the latter a most important thing, will help to keep weeds 
down. Certain weeds cling to certain crops, as darnel to cereal 8,- 
fa] se flax (Camelina) to real flax, corn-cockle to wheat. 

Amongst the worst weeds to eradicate are such as have underground 
stems, like common sorrel and the Canada thistle ; constantly bringing 
the parts to the surface seems to be the only thing for them. 

As has been already remarked, the weeds of arable land are,, 
generally speaking, kept down, for they are periodically disturbed and 
removed more or less thoroughly. 

Weeds are an abomination anywhere, but there is no place where 
they are more likely to be neglected than in grass land, where they 
are often allowed to run their own course. They are naturally a 
severe tax on the land. It is worth while referring specially to them : 
They should be cut before flowering, more than once if necessary; 
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even weeds can only stand a certain amount of this. Spudding is 
a most satisfactory means for keeping them in check where the plan 
can be followed. It could be done on wet days when other work 
is not pressing, and persistence will meet with success. 


Neglect to spread 
cattle and horse 
droppings will en- 
courage the growth 
of weeds and make 
the grass rank 
locally. They 
should be scattered 
in any way most 
convenient when 
found desirable. 
Pasture is always 
getting weaker; we 
take more from it 
than is returned to 
it, consequently the 
grasses tend to 
become thinner, 
and the hardy 
weeds soon get a 
firm foothold. 

Attention to pas- 
ture should include 
the weed question 
quite as much as 
any other, more 
especially where 
noxious plants, 
such as wild carrot 
{Senebiera) are 
spreading with 
such an evil effect 
on the butter in- 
dustry. I would 
specially emphasize 
the importance of 
this aspect of the 



Cats’ Heads— bad weed in paddocks. 


question. 

Birds are frequently useful as weed destroyers ; many species eat 



English sparrow, bad as it is, eats weed seeds. Larks, quail, finches, 
pigeons, and others all feed largely on weed seeds. 

The worst enemy of red leg (a large Amaranth) or Boggabri here 
is a weevil, which burrows in the larval stage through the plant,' 
riddling it and frequently killing it off. 
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Nature also helps in other ways in weed eradication. Some weeds- 
after years of luxuriant growth disappear, their places being taken 
by others. It is said that the old Scotch thistle (Onopordon) has^ 
given way to another black thistle {Carduus lanceolatus) ; certainly 



Cockle Burr. 


here the former is scarce, and the latter found everywhere. It is 
assumed in such cases that the soil has become exhausted in relation 
to the particular plant disappearing. 

Special value to Agricultural Societies attaching to a 
Consideration of Weeds. 

Finally, an aspect of the question that brings you all into more 
active interest in the weeds, if such could be the case, is : What can 
you do in the matter besides the ordinary weed destruction that 
occurs during farm work ? 

There is much to be done, chiefly in three special lines of work, 
where co-operation would accomplish great results. 

1st. Make a combined effort in the direction of trying to prevent 
the spread of the noxious weeds we have in the district 
already. 

2nd. Interest yourselves individually and collectively in pre- 
venting the lodgment of any new weed in your district that 
is likely to be detrimental. 

3rd. Plant no weed seeds. 
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To carry out the first point it is necessary to know what weeds we 
have, and which of them demand special attention. Several specially 
noxious things have newly arrived or are spreading in other districts ; 
they need not spread here if forewarned is forearmed. 

I therefore suggest that steps be taken through the members of 
this Society to obtain a 
census of the weeds of 
the district, where they 
are located, and their 
(X)mparative quantity. 

We shall be glad to 
receive at the College 
any collections or indi- 
vidual plants for identi- 
fication and report, and 
are prepared to carry out 
all the necessary work in 
compiling the materials 
for such a census as is 
s u ggested . T h e ch il d ren 
might be encouraged to 
keep their eyes open and 
their hands busy in get- 
ting specimens of all 
weeds. 

Secondly, keep on the 
lookout for new things 
in weeds. You are the 
eyes and the brain of the 
agricultural producers of 
the district. Kvery day 
you look over an exten- 
sive area of land. Any- 
thing new to you should 
be immediately investi- 
gated as to its qualities. 

A dangerous enemy 
might thus be detected 
before too late, and a 
special effort made to 
get rid of it. 

I know a parson in the 
States who wanted the 
fence round his church Docks, 

property painted. His 

people were not well off. They could not give much money, but 
they clubbed together, bought the materials, met one Saturday 
afternoon, and painted the fence. Why could not we do the same 
kind of thing to eradicate something which might be a menace to 
our district ? No Agricultural Society should be so apathetic as 
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to allow the sweet briar, for example, to begin, as a few plants scattered 
here and there in a few years cover many hundred acres, when a few 
willing hands could clear ofP the unwelcome intruders in a few hours. 
In this direction good work could be done by a Society taking such 
steps as were considered desirable in the interests of the community, 
even to the extent of holding a working Bee/’ 

Just now we are at an interesting stage in the weed question. The 
drought has, in the importation of stock food, brought in many plants 
new to the country ; it behoves us to see that nothing detrimental gets 
a footing here. Of all places the roads and railways should be 
watched, for there the aliens commonly get a first footing. 



Sedge— a weed ot grassland. 


The third point is one of equal importance with the other two. See 
to it that no weed seeds are planted with your crop seeds so far as it is 
possible to prevent it. We recently had under investigation a sample 
of wheat containing a large percentage of corn-cockle seeds. Such 
wheat, if the weed were not got rid of, would if sown give very impure 
results, and with this weed-seed admixed might, if used for flour, be 
positively dangerous to human life. This subject engages consider- 
able attention at the College, and any seed sent for examination will 
receive prompt attention and report. 
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Before sowing, then, always examine your seed carefully ; if it con- 
tains weed-seeds, screen it and get rid of them ; do not throw them out, 
but put them in the fire, or, better still, parcel them up and let us have 
them with all particulars at some convenient opportunity. 

Should the Society feel disposed to act in the ways indicated I will 
ask permission to prepare a set of the district weeds with remarks 
indicating those needing special attention, for framing. Such a 



Cudweed-said to produce hair-balls in stock. 


framed set hung in your meeting place would form reference material 
which doubtless would be of great use. The Principal would be glad 
for you to consider that the College wMl act at all times in the capacity 
of Consulting Plant Doctor. 

Bureaus for Weed and Seed matters would be an interesting and 
important departure from the old lines of work in such societies as 
yours. You would be inaugurating new work that would prove of the 
greatest value to members as individuals and to the district in which 
they are located. 
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Our Worst Local Weeds- 

During the lecture members were asked to fill in circulars handed 
round with the names of the six worst weeds in their district, with the 
following result, plants being named in the order of importance they 



Barley Grass ~ 
usetul 

; in early stage, 
but injurious 
when ripe 
cn account of 
sharp awns. 


obtained in the voting. No. 17 is at present unknown to us. No. 18 
must have been evidently named as a pest of the State — not being 
found here. 


IiiToTE : — The worst wmU may be taken to be those which give the man who has to deal 
with them the most trouble. 
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Bad Weeds near Richmond and Windsor- 

Common Name. Latin Nami:. Remarks Made. 

1 Bathurst Burr ... Xanthiiuii spinosum Burrs depreciate wool. Good for notlnii^^ 

Hard to exterminate. Injurious to 
grazing paddocks. A great nuis- 
ance in horses’ tails and manes. 

Nut Grass, Pig Nut Cyperus rotundus Bad in cultivated land. A great plant 

food robber. Impossible to exter- 
minate it. Will grow through and 
spoil potatoes, 

3 Thistles ... ... Carduus, &c., (several Useless. Spreads rapidly. In time takes 

species) comj)lete charge of well grassed land. 

4 Docks Rurnex, (several Will slightly taint milk. Almost un- 

species) killable. Hal'd to deal with if al- 

lowed time Viefore working through 
them. Useless for stock, 

f) Sorrel ... ... Kumex acetosella Diflicnlt to eradicate. Useless. Very 

}>ersistent and rapid in growth. 
Chokes crops, 

6 Balm, Stagger Weed Stachys arvensis Lhselcss. Dangerims to stock eating it. 

Causes w eakness in working horses. 

7 Saucy Bob, Thorney Centaura calatropa Absolutely useless. Very bad Aveed. 

Dock, ( -hinese Burr Spoils hay. 

8 Wild Carrot ... Senebiera didyma Milk taintcr of the worst kind. 

b Blue Top, Mother Verbena bonarien.sis Strong growei . Smothers all grasses. 

Gunther, Colder .s U.seles.s for fodder, 

pegs 

10 Jolinson grass ... Sorghum halepense Injures cro])s. Ditlieult to eradicate. 

11 Cats’ heads... ... Emex Australis Very bad weed. Stock will nottouch it. 

12 Paddy lucerne ... Sida retusa Although stock will eat to|)s, is a bad 

weed in grass land. 

13 Dandelion ... ... Hypocharis (‘2species) Said to produce stringlialt in horses. 

Smother.s gras.ses. 

14 Sweet briar ... Rosa rubigiuosa Monopolises grass land. Ditiicult to gel 

rid of. 

15 Blackthorn ,. Bursaria spino.sa Monopolises grass land. 

16 Dodder .. ... Cuscuta e2>ithymun A lucerne destroyer. 

'17 Oil tree ... ... '( Poisonous tf) .stock. 

18 Water hyacinth ... Pontederia Impedes navigation. 


Paspalum Dilatatum. 

H. W. POTTS. 

The season this year has been especially favourable to the growth of 
this grass. So dense and prolific are they at this College that we 
have thought it well to illustrate three of the plots at different 
ages. 

Plot No. 1 is near the piggery and was planted the first week of 
;September this year, and hence is only three months old. This crop 
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is being cut for the pigs. They, especially the boars, eat it with 
great relish, and in it we find one of the most useful adjuncts to sty 
feeding we possess. It is cut fresh every day and thrown into the 
sties. 

Plot No. 2 was planted in poor sandy loam in August, 1902, so that 
this plot is only sixteen months old. The growth here all through last 
summer’s drought was vigorous, and a heavy crop of rich succulent 
feed was available in mid-summer. 

Plot No. 3 has been planted two and a half years, and throughout 
the two years’ drought give us ample evidence of its drought-resisting 



Plot 3.— Paspalum at H. A. College. 


qualifications. This season, when it reached the average height of 
5 ft. 6 in., it was cut for hay, and gave a return of 18 tons 2 cwt. 1 qr. 
and 8 lb. per acre greenstuff, equal to 6 tons of hay per acre. The 
nutritive food value of Paspalum dilatatum is very high. Its succulence 
and palatability is unquestioned for any kind of stock, particularly 
horses, cattle, and pigs. Its richest growth is in early summer, and 
its succulence and greenness prevails throughout the summer. It will 
stand heavy stacking in summer, and provides green food when the 
majority of other grasses are dry, colourless, parched, and innutritions. 
In addition, whilst it displays a partiality for rich moist soils, our 
experience goes to prove that it will provide excellent fodder of great 
quantity on poor soils in dry areas. This season will bring into 
prominence the necessity for making provisions against fires in the 
paddocks. The luxuriance of growth in all directions points to great 
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dangers during the warm weather. Fire-breaks will have to be made, 
all entailing expense. 

This brings to mind the great possibilities existing in the growth of 
Paspalum dilatatum to act as natural fire-breaks. Instead of plough- 
ing long strips of land year after year, why not plough and at the 
same time plant Paspalum ? It is always green enough in summer to- 
resist fire, and thus we secure the dual advantage of a summer grass 
and a fire-break. This idea was discussed in this Gazette by Mr. C. 
Robinson, and in Victoria two years ago, and the Railway Commis- 
sioners of that State are carrying out a series of tests along several 
railway lines to test the value of the grass in this direction. 


Farm Notes for January — Hawkesbury District. 

H. W. POTTS. 


There is every prospect of the maize harvest being plentiful this 
season, provided we are not visited with the dreaded western scorching 
hot winds. Last season these practically lowered the value of the 
crop by two-thirds. Then, however, the plant had grown rapidly, and 
was by no means sturdy. The conditions this season are more 
favourable. The plant has had an opportunity of building up a 
vigorous growth. The subsoil is moist, the season late, and conditions 
generally are distinctly on the side of a heavier yield. So far atten- 
tion has been devoted to keeping down weeds and caterpillars. The 
latter are past the stage of effecting injury to maize now ; but we still 
have the weeds, and shallow cultivation is constantly demanded. A 
more favourable season could not be desired for planting late crops for 
green fodder and ensilage. The soil is in excellent order, and we 
may look forward with the prevailing heat to rapid germination of 
the seed and a quick vigorous growth. Early maturing varieties are 
most suitable this month to plant, such as Early Mastodon, Hickory 
King, Red Hogan and Abercrombie. Drilling may be best effected 
with a Hornsby Ridging Plough, 3 feet 6 inches apart, and the grain 
planted with a FarmePs Friend Corn Planter. About 12 lb. of seed 
per acre will be sufficient. Where the land is poor, and has not been 
fertilised by rotation, it may be necessary to add artificial manure^ 
about l^cwt. per acre, two-thirds bone-dust and one-third No. 1 
superphosphate. Whilst the crop is growing the most suitable 
method of cultivation will be to commence with rolling, harrow t;wice,. 
and scuffle twice with the Planet senior or sulky scuffler, and finally 
hilled. 

Sorghum , — The summer will deprive us of the immense quantity of 
green herbage and fodder so well grown during spring, and we need 
green food towards autumn and early winter. No crop pays so well 
for this period in feeding cattle and pigs as Sorghum. Moreover, it 
is one of the best crops for conserving as ensilage either in stack, pit 
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or tub. One great advantage is that it stands as a green crop right 
up to July, and for autumn stall feed for dairy cattle it stands 
unrivalled. The nutritive value of the plant stands almost equal to 
that of maize. We have grown Planter’s Friend up to 13 tons per 
acre. The food is palatable, succulent, and possesses a high nutritive 
value. The Early Amber Cane suits this district admirably. It stands 
dry weather, has a high sugar value, matures early, and resists dry 
weather better than maize. Sorghums flourish and develop well on 
sandy loams. They go a good depth for plant food. The Imphee 
variety also gives splendid returns. Shallow cultivation is required 
until the young plants are well established. Special attention should 
be devoted to this as the early stages of Sorghum growth need 
stimulation. The young plants are somewhat delicate. 

— Further crops of Millets may be sown this month. These 
will mature before the autumn frosts set in. White French matures 
more quickly than any other variety, and yields well both grain and 
flag. Hungarian and Broom Millets may also be sown. 

Pda toes, — The early crops ai'e now being harvested, and are turning 
out fairly well. The second or late crop may be prepared for this 
month. Thorough tillage is essential. The soil is in excellent 
condition in so far as moisture is concerned. Medium sized whole 
potatoes give the l)est results when planted at this season of the year, 
and those which have sprouted promise a quicker growth. 

Su'ret Potatoes , — Planting of this valuable tuber may be continued 
this month. The earlier crops will be fit to dig this month. 

Piimphins, Squashes and Mrlons ^ — These crops are somewhat late 
this month owdng to the rains and low temperatures. Growth, how- 
ever, will now be very rapid. Weeds have been very troublesome 
but the large leaves are begining to take possession of the ground. 

S (redes and. Mangolds , — Towards the end of the month eaFy 
sowings of these root crops may be made with good results. The 
chiefairn is to get the soil into fine tilth. 

dreen Feed for Winter , — The ground may be got ready this month 
for the sowing of winter and spring green crops for stock. These 
can be arranged to sow in February and March, such as wheat, oats, 
rye, barley, beans, peas, tares, etc. 
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Orcljard I^otes. 

W. J. ALLEN. 


January. 

Whether or not it would ever be possible to give to each grower just 
what he considers the correct quantity of rain to suit the requirements 
of his individual case is a conundrum which no person in the flesh can 
answer satisfactorily, as wherever you go you will find those who wish 
either that the rain would let up for a season or those who are praying 
for its appearance. Next to irrigation, it is perhaps the most vexed 
question of the day, because while few understand the former, we all 
know about the latter and can discuss it understandingly. There can 
be no doubt however, that in many instances, the wet season has been 
responsible for a good deal of the damage which has overtaken many 
of the crops, and scab of the apple and black spot of the vines 
are undoubtedly flourishing under the existing wet conditions, yet 1 
fancy there are not many of the stock-owners who are complaining of 
the over-luxuriance of the growth this season. 

The season has not only been wet but it has been cool, and while 
those engaged in strawberry culture have little to find fault with, those 
engaged in growing apples, grapes, oranges, and peaches are compelled 
to fight the various fungus diseases with unceasing energy. As above 
stated there is considerable black spot or apple scab on some varieties 
of apples. The Granny Smith appears to have suffered the most, 
while we find the 5-Crown Pippin fairly immune from it. I have 
visited orchards where, owing to the presence of this disease, the crop 
will only amount to about a quarter of what is usually harvested, and 
it is found that those trees growing in the lower levels are the worst 
sufferers. If the advice given in these notes from month to month 
had been followed and the trees sprayed in the spring and again after 
the fruit was well set, the loss from this disease would not have been 
anything like so great. In our Bathurst orchard, where we have a 
good many apples growing, we have not lost any fruit through scab, 
not even the Granny Smith, but the trees had all been well sprayed, 
which accounts for their good condition. 

I regret to say that in most of the cooler districts the peach crop 
will be a failure, owing I fancy to the very cool nights in the early 
part of the season. 

In many places the oranges did not bloom well, more particularly the 
seedling varieties, and in consequence the crops will be light in these 
places, while in other districts the crops of this fruit are the heaviest 
for years. 

It is well to keep the orchards thoroughly cultivated ,and free from 
weeds ; this, of course, does not apply to those on steep hillsides in 
districts where the rainfall is heavy throughout the summer. 
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Where apples are growing see that the bandages are looked at 
regularly, and all moth-infested fruit picked up and boiled or fed to 
pigs ; and it is not too late to give the tree a spraying with arsenite of 
soda or Paris Green to help keep the Codlin Moth in check, as at this 
season of the year it will be found very active, and the orchard must 
receive every care if the grower expects to harvest much clean fruit. 
In every apple-growing district which I visit five out of every six 
growers are praying for a Pests Bill^ and say they will never do well 
until they get it. 

At time of writing these notes it is too early to say whether we will 
be troubled with the fruit-fly, but should it make its appearance see that 
all fly-infested fruit is picked up and boiled, so as to keep this pest 
under as much as possible. 

Wherever a tree is found growing too thick it might with advantage 
be thinned out, cutting back the superfluous growth to within three 
inches of the main branches, so as to encourage it to develop fruit 
spurs in the proper place. Trees found going to wood and not bearing 
may be headed in, thus lessening the winter^s pruning to a certain 
extent, and at the same time helping the tree to throw out fruit buds. 

Some of our best drying varieties of peaches will ripen towards the 
latter part of this month, and I advise those who intend drying any to 
see that they are thoroughly ripe before they are picked, then cut in 
halves and placed in the fumigator for two or three hours. If dried 
in the sun see that they are kept free from dust, as nothing damages 
the newly-cut fruit so much as a coating of dust. Early Crawford 
and Elberta peaches make excellent bottled fruits, and for those who 
intend to process them in this way I would recommend the use of 
these varieties. A good syrup is made by mixing 4 lb. of best 
brewers’ crystals to the gallon of water. After boiling for twenty 
minutes, strain and allow to cool, then having peeled, halved, and 
packed the jars tightly with the fruit, fill up the bottles with the cold 
syrup ; place the tops on the bottles, but not the rubbers, then place 
them in a copper, arranging them so that they can neither touch the 
bottom, sides, or each other, using either strips of wood or cloths 
for the purpose. Fill the copper with cold water to a depth of three- 
quarters the height of the jars, and light the fire under the copper. 
After the water comes to a boil, cook for from 20 to 30 minutes, 
according to ripeness of the fruit, then remove from the copper and 
fill each jar to overflowing with boiling syrup kept on one side for 
the purpose. Put on the rubber rings and screw on the tops, and 
allow to cool slowly before storing in a cool place. 

See that all fruit intended for market is well graded and packed so as 
to present a good appearance when opened up. If the variety is inclined 
to be soft and easily bruised, pick a little on the green side so that it 
will not be over-ripe and bruised when it reaches the consumer. 

American fruits have landed in Sydney in good condition during 
the last few months, the plums and peaches being packed similarly to 
eggs, and in such a manner that it was almost impossible for them 
to become bruised in transit. The principal fruits imported were 
apples, peaches, plums, pears, and grapes. 
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Practical Vegetable aijd Flower Growing. 

W. S. CAMPBELL. 


Directions for the Month of January. 

Vegetables. 

Favourable conditions for vegetable growing seem likely to con- 
tinue during January, and in all probability, unless some sudden 
change takes place, the present summer will probably be the mildest 
experienced for many years. The occasional showers keep the ground 
sufficiently moist for vegetable requirements, and no farmer can have an 
excuse for being without an abundant supply of these necessaries, for, 
during such a season, the growing of vegetables is a comparatively 
easy matter, the most difficult work in some localities being the 
prevention of the growth of weeds, which run up so rapidly as to 
outgrow and injure, and, perhaps, destroy young vegetables unless the 
weeds are removed in time. 

Pull up everything that is not likely to be productive or profitalJe, 
such as old peas, beans, cabbages, and other vegetables which have 
run, or have started to run, to seed. Strawberries, which are 
generally grown in the vegetable garden, are likely to send out 
runners from all sides, and if some good plants are required for 
putting out in new beds next autumn, take the opportunity of 
selecting the best of the suckers, which will probably be found next 
to the mother plants, and in removing all others. As soon as the 
suckers have become well rooted, separate them from their parents by 
cutting the connecting links. Should the weather continue favourable, 
the young strawberries, if nicely rooted, may soon be planted out, 
without waiting for the autumn, and it is quite possible that some of 
them may bear fruit before the winter sets in. When planting, or, 
rather, after planting, tread the soil well about the roots and spread 
a mulch of dung all around the plants, as it is quite possible that 
some hot, dry weather may set in after all ; although there may be 
a risk in planting, it is worth chancing, for so much time may be 
saved. 

Beans . — Any kinds, except the Windsor, or broad bean, niay be 
sown as extensively as may be required. It would not be advisable to 
sow beans on the same ground from which beans of any kind or peas 
have just been removed. It would be much better to try cabbage, or, 
better still, some roots, such as carrot or turnip, and the soil would 
have a complete change. By constantly growing the same kind of 
vegetable, or vegetables belonging to the same natural order, as it is 
called, on the same piece of ground, not only does the soil become 
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sick of them, but vegetable pests, insects and fungi, which are 
common to the natural order, have a much better chance of thriving and 
increasing than would otherwise be the case. Try some of the runner 
beans, if sticks or other supports can be provided for them. These 
can be sown either in single or in double rows, about a foot or so 
apart. The little labour entailed in fixing up supports should not 
deter anyone from growing a few rows of these beans. 

Broccoli . — Sow a little seed of this vegetable, which is much the 
same as cauliflower, but rather coarser and hardier than that variety 
of cabbage. Like the cauliflower, it requires good, moist soil, well 
drained, and it is always advisable to use a good quantity of manure 
and thoroughly incorporate it with the soil when preparing for 
planting. This vegetable should be grown without a check if possible. 

Borecole j or Kale . — This is a good vegetable, but, strange to say, 
but little grown in this State. It is worth a trial, particularly by those 
who live in the cool parts of the country. This is another member of 
the cabbage family, and needs much the same management as cabbage, 
applying abundance of manure to the soil, unless it be naturally very 
rich. Sow a little seed. 

Cahhatje . — Sow seed occasionally — just a little — in order that a 
supply of plants may be available for pricking out, and for planting 
whenever required. Sow the seed in drills, in a small seed bed, quite 
thin. The generally adopted but erroneous method of sowing cabbage 
seed is broadcast, as thick as possible, with the result a miserable lot 
of lanky-looking plants, to be hauled out by the handful when 
required for planting. Mr. Ellis, of the Viticultural Station, Howlong, 
finds that the variety known as Phenomenal succeeds best if sown 
during January. Well-grown plants which are ready should be 
planted out. 

Cauliflower . — Treat as recommended for broccoli. The seed may 
not, perhaps, come up so well as the broccoli, for it is a difficult 
matter sometimes to procure good cauliflower seed. It is worth 
while paying top price for the small quantity that is likely to be 
required. 

Cucumher . — Seed may be sown in any part of the State if plants are 
required, and during such a season as the present the growth of the 
cucumbers should be most satisfactory. 

Celery . — This should be growing very well under the favourable 
weather conditions lately prevalent. Sow a little seed. Prick out 
advanced seedlings, and plant some of the pricked out well -grown 
seedlings. Earth up any plants which are nearly full grown, taking 
care not to drop any soil within the leaf stalks. 

Cress and Mustard . — Sow occasionally during the month to keep up 
a supply. These salads should attain great perfection with showery 
and cool weather. 

Egg Plant . — Probably a sufficient supply of seedlings have been 
planted. But should any more plants be required, sow a little seed, 
which should soon come up after sowing. 



108 


Agricultural Gazette of N.S.W. [Jan. 2,1904. 


Maize (Sweet or Sugar ), — Advanced plants should be sufficiently 
well cultivated to keep down all weeds. More seed may be sown if 
a further supply is required. 

Onion . — A little seed may be sown if an additional supply be 
required. Seedlings which are coming up above ground should be 
kept quite free from weeds. The weeding must be carefully done or 
the little onion plants may be pulled up with the weeds if they are 
thick. In small vegetable gardens the system of sowing onions for 
transplanting is a good one, and if carried out a good deal of trouble 
may be saved in the way of weeding, seed sowing, &c. The seed can 
be sown in small beds, or in boxes if this should be more convenient, 
and when the onions are large enough to shift they may be planted 
out. If the soil is at all dry, the onions should be well watered after 
planting. 

Parsley , — A little seed may be sown if there are no plants in the 
garden. 

Pea.9. — The season is all that could be desired for the pea. It will 
probably be found that the vines have grown much taller than usual, 
and, unless sticks have been provided sufficiently tall, the peas have 
grown into a tangle. Those vines which are allowed to grow over 
the ground are even worse, and are liable to rot and die otf, and a 
good deal of loss is the consequence. Some kind of support should 
always be provided for peas and other climbing vc'getables. A few 
seeds may be sown two or three times during the month, or when 
space is available. 

Potato , — Plant out a few rows of this most useful vegetable. Use 
abundance of farmyard manure, and mix it well with the soil as digging 
is proceeded with. When planting, try spreading a good layer of dung 
along the bottom of each trench, and plant the potatoes on the dung. 
Give the plants ample space in which to grow. The rows may be 
made from 2 feet 6 inches to 4 feet apart. Lay the sets about 1 foot 
apart in the rows, and let them be covered about 5 or 6 inches deep 
with soil. 

Pumpkin , — The plants should be spreading well over the ground 
by this time ; but should a sowing have been overlooked, seed may be 
planted at any time convenient, and a good crop is likely to follow. 

Radish , — Sow a little seed now and then to keep a supply going. 

Spinach , — Sow a little seed. 

Tomato , — If any more plants are required, seed may be sown, or 
seedlings already suitable for moving may be planted out. There 
should be a good show of fruit by this time in many parts of the 
State. Plants which have been allowed to spread over the ground are 
not likely, during a moist season such as the present, to ripen their 
fruit satisfactorily ; they should be trained to stakes or other kinds 
of supports. There are various methods of training adopted by 
different growers. Some train to a single stem, pinching off lateral 
shoots as they start into growth ; others jbrain, allowing the lateral 
shoots to develop, and so on. 



Jan. 2,1904.] Agricultural Gazette of N.S.W. 


109 


Flowers. 

There should be no want of flowers during the month if the present 
favourable weather conditions continue. Such a remarkably favourable 
season is most unusual, especially as, so far, there has been an entire 
absence of hot winds. 

The foliage of many of the spring flowering bulbs is dying down, 
and as soon as it turns yellow it may be removed ; and later on when 
the bulbs are quite at rest they may either be taken up and stored 
away in dry sand or allowed to remain in the ground without dis- 
turbance. Some of the tender varieties of annuals may be planted 
quite near these bulbs in order to fill up the gaps caused by the dis- 
appearance of the foliage. 

Carnations of the perpetual flowering kinds, which are blooming well 
at the time of writing, are likely to continue to produce many flowers 
during the month. The Marguerite class will also probably be 
flowering well. 

Dahlias are already flowering well in many gardens, and so far are 
producing good bloomvS. During January and afterwards there is 
likely to be a fine display. The old type of dahlia is giving place- 
almost entirely to the cactus varieties, which are extremely pretty and 
useful. The single kinds, too, are much in favour, and are extensively 
grown by some gardeners. Both these dahlias may easily be 
raised from seed, and plants will produce flowers the same season. 
Should caterpillars be causing damage to any of the garden plants, 
spray the plants with Paris green and lime. Mix the Paris green 
wnth water, at the rate of 1 lb. Paris green with IflO gallons of water^. 
and a handful of lime. Mix this thoroughly and strain for use. 

Roses may be planted from pots, if good pot-grown plants which 
are not old and pot-bound can be procured. These are generally kept 
in stock by nurserymen, and probably many varieties are available. 
Should the soil not be moist at time of planting use plenty of water, 
and mulch with farmyard manure. 

Remove all seed-vessels from flowering plants, such as roses,., 
dahlias, verbenas, bouvardias, and others, and the plants will soon, 
produce more flowers. 


Dairy Shorthorn Herdbook. 

Owing to want of space in this issue the report of the Conference 
convened to discuss the establishment of a Dairy Shorthorn Herdbook 
has- been held over, and will appear next month. 
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AGRICULTURAL SOCIETIES’ SHOWS. 1904. 

Society. Secretary. Date. 

Dapto A. and H. Society (Acting Secretary) W. E. Faulkner... Jan. 13, 14 

Albion Park A., H., and I. Association H. Fryer ,, 20, 21 

Oosford A. and H. A.'^sociation ... ... ... ... W. McIntyre ... ,, 22,23 

Kiatna A. Association ... ... J. Somerville ... ,, 26,27 

Wollongong A. and P. Society ... ... ... ... J. A. Beatsoii ... ,, 28,29,30 

Luddenham A. Society J. M. Blake .. Feb. 9, 10 

“Moruya A. and P. Society J. Jeffery ... ,, 10, II 

Manning River A. and H. Association (Taree) ... S. Whitbread ... ,, 11, 12 

Ulladulla A. and H. As.sooiation ... ... ... Jos. Kendall ... ,, 17, 18 

Alston ville A. Society ... ... ... F. H. Bartlett ... ,, 23, 24 

Oandelo A. Association ... .. ... ... ... C. A. Brooks ... ,, 24, ‘26 

Tumut A. and P. Association .. Bland Clayton ... ,, 24,26 

Lithgow A., H. , and P. Society... ... ... ... H. N. Polliffe ... ,, 24, 26 

C^ainpbelltown A., H., and I. Society A. R. Pay ten ... Mar. 1, 2 

Tenterheld Intercolonial P., A., and M. Society .. F. W. Ho.skin ,, 1, 2, 3 

Bega A., P., and H. Society John Underhil ... ,, 2, 3 

Lisinore A. and I. Society ... .. T. M. Hewitt ... ,, 2, 3 

Newcastle and District A., H., and I. A.ssociation ... M. A. Fraser ... ,, 2, 3, 4, 5 

Robertson A. and H. Society ... ... ... ... R. G. Ferguson ,. ,, 3, 4 

Port Macquarie and Ha.stings Dist. A. and H. Society J. Y. Butler ... ,, 3, 4 

•Castle Hill and District A. and H. Association ... R. H. Lulor ... ,, 8, 9 

Glen Innes and Central New F^ngland P. and A. 

Association ... ... Geo. A. Prie.st ... ,, 8, 9, 10 

Bombala Exhibition Society .. ... R. H. Cook ... ,, 9, 10 

‘Tumberumba and Upper Murray P. and A. Society .. Jack J. McAlister ,, 9, 10 

Crookwell A,, P., and H, Society C. T. Clifton ... ,, 11, 12 

Gobargo A., P., and H. Society T. Kcnnelly ... ,, 16, 17 

Clarence P. and A. Society ... ... Jas. C. Wilcox ... ,, 16, 17 

Blayney A. and P. Association ... II. R. Woolley ... ,, 16, 17 

Camden A., H., and I. Society C. A. Thompson ,, 16,17,18 

tGoulburn A., P,, and H. Society ... ... ... J. J. Roberts ... ,, 17, 18, 10 

'Gundagai P. and P. Society A. El worthy ... ,, 22,23 

Mudgee A. Society J. M. Cox ... ,, 22, 23, *24 

Warialda P. and A. Society W. 0. Geddes ... ,, 23, 24 

Cooma P. and A. Association ... ... ... ... C. J. Walinsley... ,, 23,24 

iLiverpool Plains (Tamworth) J. R. Wood .. ,, 23, 24 

•Cumnock P., A., and H. Society W. L. Ross ... ,, 23 

Macleay A., H., and I. Association E. Weeks ... ,, 23,24,26 

Nepean District (Penrith) A., H., and I. Society ... E. K. Waldron... ,, 24,26 

Quirindi District P., A,, and H. Association Geo. Haughton ... ,, 27, 28 

Molong P. and A. Association ... C. J. V". Leathern ,, 30 

Royal A. Society F. Webster Mar. 30 to April 7 

Bathurst A., H., and P. Society W. G. Thompson Ap. 13, 14, 16, 16 

Hunter River (West Maitland) A. & H. Association... W. C. Quinton ,, 19,20, 21, ‘22 

•Orange A. and P. Association W. Tanner ... ,, 20,21,22 

Upper Manning A. and H. Association,. ... ... W, Diinoad ,, 28, 29 

Moree P. and A. Society 8. L. Cohen ... May 3, 4, 6 

Dungog A. and H. Society Chas. E. Grant ... 4, 5 


[6 plates.] 
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Milk Fermentations. 


M. A. O’CALLAGHAN. 

The Use of Boiiic Acid as a Pjieservatiye in Noiimal 
Milk, Condensed and Concentrated Milks. 

As this question is engaging considerable public attention just now, 
the following notes, which I have made as a result ot several 
experiments, should be ot interest. Most of the opinions I have 
heard expressed on tliis subject are the result of experiments on 
normal milk only. To apply deductions from such experiments to con- 
densed and concentrated milks may lead to false conclusions. The 
fermentation of normal milk is one thing; the fermentation of condensed 
and concentrated milks is quite another matter. 

Some Conclusions as a Result of many Experiments. 

(1.) Concentration is in itself a powerful preventive to the rapid 
development of many varieties of bacteria. This is due to two 
causes : — 

(a) The high amounts of solids in proportion to water; and 
{h) To the fact that almost all bacteria develop much more slowly 
in a milk that has been subjected to a high temperature than 
in a normal milk. 

(2.) Boric acid in small quantities (see table) has very high inhibitive 
powers on some species of bacteria, and little, if any, inhibitive 
powers on others. For instance, ’25 and ’50 per cent, boric acid in 
now milk checks very materially the development of lactic acid 
bacteria, while these percentages do not appear to retard in the 
slightest butyric fermentation. This latter fermentation is, however, 
accompanied by a very offensive smell and taste. 

(d.) Concentration combined with the use of between *25 and *50 
per cent, of boric acid (or more) appears to check the growth of 
nearly all bacteria, and to completely alter the actions of many varieties 
that even grow therein. It is very difficult to develop lactic fermenta- 
tion in such milk. 

Butyric fermentation will develop but slowly. An organism that 
causes normal milk to become rapidly stringy or ropy, and which has 
a similar effect on new milk to which *5 per cent, of boric acid has 
been added, has also the same powers in unsweetened condensed milk, 
but in concentrated milk containing *4 per cent, boric acid this action 
is not observed. This is a remarkable illustration of the combined 
preservative powers of concentration and boric acid (*4 per cent.). 
The inability of jB. Fluorescens liqnefaciens — a micro-organism that 

A 
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peptonises ordinary milk very rapidly, elaborating offensive products — 
to peptonise concentrated milk is also a striking example of how this 
species of organism is held in check by concentration. 

The table given herewith shows the inhibitive powers of boric 
acid in varying quantities in milks differently treated. Most of these 
milks preserved with boric acid showed the presence of butyric 
fermentation long before coagulation was complete. 

(4.) Some gas-forming bacteria are not affected either by concen- 
tration or by *5 per cent, of boric acid, or by both combined ; and this 
is, as a consequence, the most dangerous form of fermentation to the 
manufacturers of condensed and concentrated milks. 

See photographs, which show how a concentrated milk was affected 
when attacked by two organisms, one of which coagulated it while the 
other formed gas. In a case of this kind, it is the manufacturer tliat 
would suffer. Such milk would not be placed before the consumer, 
hecause its appearance would render it unsaleable. If put up in sealed 
tins the ends of the tins would probably burst. 

(5.) A vigorous lactic acid fermentation inhibits the growth of many 
varieties of micro-organisms, but it would be incorrect to say that it 
prevents the growth of all putrefactive organisms. Some species 
•develop rapidly and side by side with B. Acidi lactic including many 
gas-forming bacteria. 

(6.) As small percentages of boric acid in normal milk only inhibit 
the growth of the less resistant bacteria, allowing at the same time 
many objectionable species to develop, it cannot be recommended as a 
preservative in new milk. 

The photographs given illustrate these conclusions. 


Table showing time (in hours) taken by various milks to coagulate. 


Date of 
Exi>eriinent. 

Percentage of Pi'eservative (Boric acid). 

lletnarks 

rt' Class of Milk used, &c. 

Nil, 

•25 

I»er c-ent. 

•51 

per cent. 

•75 

per cent. 

1-00 

per cent. 

A. 8 Oct., 1902 

24 hours 

41 hours 

100 hours 

120 hours 

100 hours 

Pasteurised so|>urated milk. Boom 

B. 23 Nov., 11102 

12 „ 

86 „ 

68 „ 

132 „ 

228 „ 

tem^xTature, 68 deg, to 75 deg. 
Fahr. 

0. 28 Jari„ 1903 

D. 1 Feb., 1003 

48 „ 

2 day.s . . 

2 days 

96 „ 

2 days 


240 „ 

Sterile milk to which a pure cul- 
ture of lactic luiid baoteriu wnw 
aflded, lloom temperaturtJ about 
72 deg. Fahr. 

Sterile milk to w'hieh a pur© cul- 

'E. 5 „ 1003 

F. 20 Oct., 1903 

20 hours 

80 „ 

125 hours 

120 honrs 

260 hours 

ture of lacti(i acid bacteria was 
added. Kooni temperature, 75 
deir. 

Sterile milk to which a pure cul- 
t.nre of la(.‘tic acid bacteria was 
added. Room temperature, 68 
deg to 77 deg. 

Unluated milk. Temperature, 61 
deg. to 76 deg. Fahr. 


This milk M as Kupi>liwl by a North Sydney dairyman at my house in the ordinar>’ can. The boric 
acid was added immediately after delivery, or about two hours after milking. ‘Ooa^lation was 
extremely slow, beuause, aided by the boric acid, otber bacteria almost crowded out the lactic acid 
ispecios, 
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Fig. X I. Sanij»l(‘ (>l>h)UJe(l troin si city delivery 
cart.tiiul wliii ii vvn> inii»!i.st(Mu*iso(l (not lieu txsd 
17^' F.), and (uuitaniod Jio i»reservutive«. 
IMatc niiKln on arriviil at la0orat<_>ry, 10 a. in., 
22/9/0:5. It . A l((et iri , 11 . Flitn/ . li</, prrxe/it. 


Tig. Y l.-Fl ■itx! culture made from a sample of 
city supjily milk, oLt. lined from cart. Plato 
made at lo a.m., 22/!*/o;5. Sam pic coutaincil 
no preservatives, an'l was impaHteuriscd (not 
heated to 17:>“ F.) The pi ite (toutained lactic 
acid bacteria, and some liquefying colonies of 
a bacterium (i>. Fhiovexecns Ivj uefo.cif’n)^). 


■X2. 


Fig. X 2. — Plate from same saiupk' — 12 -‘50 p.in., 
— Khowin^' larj^'e increase in mini her of 
liijuefyin^' bacteria, especially B. Flmur.'cen.x 


va 


Fig. Y 2, iTate culturi! from the same sample 
12'd0 p.m., 2:V9/<'2. Bacteria very numerous 
li([nefyina' colonies numerous (B. Fhoreseert 


Y 3. 


Fig. X 8 . — Plate from jireserved sample of same 
milk (*25 boric uc.); 211/9/03; B. Fluore.^ens; 
butyric bacteria and lactit; bacteria. 


Fig. Y 3 . Plate culture from a sample of the 
same milk, to which ’25% of H.,BO , was added 
on arrival at the laboratory. Plate made 
23/9/03. Numerous colonies of liquefying- and 
non-liquefying bacteria ; also a number of 
B.A. lacHci. 


Bacteriological condition of city supply milk. 
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Fig. Z 1 . — Plate made on arrival. C\)louies of Ji. Fig. Z 4 P'.aie made on arrival, 1(1 ii.m., 

FI nore.-'crns li^/. and colonies of lactic Pmd.eria, Colonics of la,ctic bact eria. Unci, /oyoi ; 

and a fow atmospheric organisms. li. FI itoreycais liij. 



Fig. Z 2. — i’iii+e made from .same sample, 12*;{0 Fig. Z 5. Plata?; 10 a.m., 17/9/ tri. Niimerons 
p.m., 28/9/015; colonies of It. F/aor<;sc('?/x In/,, colonies «d‘ if. Znji/i and lacd ic bft(d.cria. 

and lactic, bacterin,. 



Fig. Z 8 . — Plate from some of the same milk Fig, Z 6. — Preserved sample same milk ; *25 of 
preserved with ’25% boric acid. Plate made one per cent. H , BO., ; /data* made 10 a.m., 

28/9/08. lairge numbers If. Flimr. In/. 17, 9/08, sliowiug immorons liquefying colojjies, 

princiiMilly if. FI uon^evns H<i aejacient^. 


Bacteriological condition of city supply milk, Cultures from a city supply milk, which 
obtained from a morning delivery cart. contained no preservatives, and was un- 

Sample unpasteurised (not heated above pasteurised. 

173 F.) and unpreserved. 
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Fig. M. i’hitt* iiiadr on opciiiii}; tin. 6/10/0J5. 
Jtacteriii u<tt very nuin(n*uu« ; iriainly yellow 
at mosjiheric cocci ; s<nue colonies of a small 
yeast. 


Fig. 0. — Plate fr<»in same tin, 15/10/0:3. t)nly 
one orjjanism ]>re,sent in this i>late, viz., the 
yeast inentionetl. above. 'I'his orf^anisin 
^^rows in milk without causing’ any aiiparent 
<.‘hanm‘ in it. 



Fig. N. Plate from the same tin, which had Fig. P. Plate from same tin, 17/10/0:3. t>nly 

hcen left open in a, chain room, lo/K'/o:!. yeast colonies ^iresent. 

Fair inimher of colonies; no linnetiers. 

'J’he number of yeast colonies has increased 
considerably, 

Gelatine plate cultures from concentrated milk (containing- H .BO ,, '29 ). 


I'he number of bacteria iii the plates is in itself of little conse- 
quence, because a milk may contain myriads of bacteria of a perfectly 
harmless nature, both from a fermentation and from a health point of 
view. 

All liquefying bacteria must, however, be regarded as injurious from 
a fermentation standpoint, and an increase in the number of liquefitu's 
moans an incrc'aso in the amount of the undesirable product elaborated 
by the bacteria during their growth in milk. 

Some of the iriilks examined in connection with these experiments 
were pasteurised, and some were partly pasteurised, and yet tlieso 
milks contained many bacteria capable of setting up oifensive fer- 
mentations. The keeping quality of the milk was therefore not 
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improved, and the expense gone to in pasteurising was a waste. 
Why? Because the treatment of the milk after pasteurisation was 
not of the proper kind. The water used for washing the cans was 
accountable, 1 have no doubt, for the bulk of the trouble. It is 
useless to pasteurise milk unless the room in which it is kept, and the 
cans in which it is sent out, are extremely clean. In butter making, 
things are different. Immediately after pasteurisation and cooling a 
culture of lactic acid bacteria is added ; these then predominate and 
crowd out any stray bacteria that gain access afterwards. 

Cans in which pasteurised milk is delivered should be steamed or 
scalded, and then allowed to cool without liaving recourse to cold 
water, because the cold water may be the means of introducing 
undesirable germs. 



2 , 19 & 4 .] Agricultural Grosette of N.S.W. 


113 


The Cold Storage of Fruit. 

(Continued from p. 1198, Vol. XIV".) 

G. BRABSHAW. 

“Cold storage has no creative power, it does not create wealth, it preserves it and 
prevents it from becoming loss. It has no regenerative magic ; it cannot bring back to 
a good condition that which is already spoiled, but it can keep what is put into it in a 
practically unchanged condition for a long period of time. It has three chief uses in 
commerce, to preserve commodities and thus avoid direct loss, to prolong the marketing 
season or seasons of consumption, and to enable the trader to choose his own time for 
buying and selling. ” — Professor J. W. Robertson. 


Owing to the limited space in December issue but scant reference 
was made to grapes. The purport now is to show that although 
equally perishable with any, this fruit lends itself most readily to the 
influence of cold air, and can not only be held many months in a 
practically unchanged state, but can be transported many thousands 
of miles from the place of its origin or growth with perfect safety, and 
disposed of there in a condition little changed from that in which it 
was gathered from the vines. These claims are in no way exaggerated, 
conclusive proofs of them being in evidence in almost every fruiterer’s 
shop in Sydney during the last four months of the past year, and 
even at the time of writing there are in the Agricultural Depart- 
ment’s cold chambers samples which w^ere gathered in the Californian 
vineyards in July or August, travelled over many miles of railway 
in that State, which is half the size of New South Wales, stored 
for a considerable period awaiting shipment to this country, bore all 
the risks of handling, and consequent risks to injury, at railway 
stations, wharves, &c.,and after all this were exposed in a King-street 
shop window for two or three weeks, re-stored and oontinuG sound. 

I have previously shown how so much depended on the construction 
of the case for the safe carrying of the stone fruits, and that in which 
the grapes arrive is worthy of note. In the stone sorts I have shown 
how each fruit had a separate cubical cell, wherein it was clothed with 
the cold air, the cardboard walls obviating friction and keeping one 
fruit from touching another. The nature of grapes precluded any 
adaptation of this principle, as the boi’ries could not be treated singly. 
The apparent difficulty was, however, overcome by the Yankees, the 
case adopted being practical from every point of view, and, as briefly 
as can be explained, is as follows : — Those connected with the straw- 
berry business are aware of the small box used for holding a pound or 
approximately a quart, and termed punnets. The difficulty in applying 
these to grapes, is the fact that the bunches would have to be divided 
to allow a pound in each box. This trouble was got over by the 
adaptation of a larger punnet which holds 6 pounds. These are 
capable of holding bunches large enough for safety in transit. They 
are neatly made of a thin wood shaving and bound on top edge 
and corners with a light metal, with several small openings on the 
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sides to allow the current of cold air to circulate. The boxes are 
square, and measure 8 inches each way on top, tapering down to 
inches at bottom. Four of these boxes when placed side by side 



form a square^ the contents of which are 24 lb. They are then 
enclosed in a stronger case for transport purposes, the package being 
neat, adaptable, and scientifically correct for ventilation purposes and 
avoidance of friction. 

Eevertiug to a prevailing idea of stored fruit losing its flavour 
through the influence of the cold, or the length of time held over, 
my opinions have already been expressed on the subject, but if 
confirmation were wanting there could be no higher court of appeal 
than Dr. Cobb, who has travelled America over, and has eaten 
the Californian fruits in the orchards of that State, and also the 
same country’s fruit in Sydney. The Doctor’s opinion is that the 
Californian fruit is not so well flavoured as our own, the orchardists 
of that State paying more attention to the keeping qualities o 
their fruits than the flavour. The sorts best adapted for trans- 
portation are those most plentifully grown. Dr. Cobb does not 
assert that the fruit of every bush and tree of that country is 
inferior to ours in flavour, but rather to the effect that the Clilifornian 
orchardists had forethought enough to realise that the time would 
come when they could not consume all their own production and 
wisely provisioned that the safest varieties to cultivate would be those 
with acknowledged keeping qualities, fine flavour being an after 
consideration. This fact is also further testimony to the importance of 
my proposal of local storing to prolong the season, so that in place of 
our four or five months’ glut and sacrifice, and a six or seven months’ 
fruit famine, relieved by consuming the flavourless Californian sorts 
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or other importations, we could have our choicest kinds of almost 
every variety, three hundred and sixty-five days in the year. The 
advantages of such a system being put into operation would be mani- 
fold to the grower by the prevention of gluts, to the wholesale and 
retail dealers who will virtually have no dead season, and to the 
consuming community who will be able to purchase all the sorts 
independent of time or locality. 

That there will be gluts the present season there is not a shadow of 
doubt, the entire press agreeing on that subject, and all hoping for 
some way out of the wood. The Daily Telegraj)li lately stated that 
the vineyards never looked better, &c., and showed that only for the 
vexatious restrictions imposed by the New Zealand Government our 
penny a pound grapes would be worth (id. could they be marketed 
there. Hence with the New Zealand market closed, and most of the 
States producing enough for their own wants, the outlook for this 
year and others to come is the reverse of bright, for despite jam 
factories, pulp speculators, and other attempted means of absorption, 
the markets will for a few months bo in such a state of over-supply as 
to spell disaster to the growers, and should the expectancy of a series 
of good years bo realised the surplus trouble will be more accentuated, 
leaving only one solution to the fruit problem — that ]*ecommended by 
the Tivw, cold storage, intelligently applied, and as it has saved the 
industry in other countries, the same means of salvuition can be 
utilised here. Had the present and previous article been written 
prior to the successful importation of Californian fruits, the prac- 
ticability of the thing might liave been seriously questioned, and even 
yet there may with a few be doubts as to its practicability in this 
country. Were the knowledge of the subject confined to mere state- 
ments there might be some reason for their doul)ts, and to remove 
these from the most sceptical I have told, at tlie risk of wordiness, in 
plain language the methods which led to the successful transportation 
to Sydney of perishable fruits grown in the far away orchards of 
California — a success of development which the pioneers of artificial 
cold in their most sanguine moods never dreamt of. Before leaving 
this portion of the subject I should again say that while a correct 
temperature and suitable cases are the two important matters in 
holding over fruit for lengthened periods, both these are utterly 
valueless unless the fruit be gathered in the proper way, and at a 
certain stage of its growth. First, whether grapes, apples, pears, or 
stone fruit, all must before picking have attained full growth, but 
not ripe, hence it will be seen that fruit for lengthened storage must 
be specially picked for that purpose. If, say a peach be the subject, 
and it is allowed to attain a state of ripeness calculated to fetch the 
best price locally, such would not keep so long in the cool chambers 
as others less ripe, still very ripe specimens have been kept lengthened 
periods, but when so the temperature was kept lower than is usually 
accepted for the standard for such fruit. In other words perfectly 
developed peaches, and other stone fruit, and tomatoes, but not ripe, 
will continue in their green state until removed from the store, and 
when taken to a subdued light will slowly attain the natural ripe 
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colour of tlie variety. If put in a strong light, say^ a shop window, 
they will ripen in a few days, but will not keep so long as those 
ripened less quickly. It need scarcely be said that all fruit intended 
for storage should be carefully cut, and any specimens with the 
slightest bruise, prick, or other defect should be rejected. This 
applies to every variety. A very ripe fruit with the slightest bruise 
wdll decompose almost immediately in the cool stores, the moisture 
spreads into the surrounding cardboard, a growth of mould ensues, 
and if unnoticed, the contents of the entire case may be lost ; such 
bruise, if in a less ripe specimen, is not of so immediate danger, but 
in every instance those showing the slightest defect should be 
discarded ; in this way only is safety assured. Fruit intended for 
storage sliould be packed in the orchard, and, if possible, in the 
morning, provided the dew has evaporated, and kept in a cool place 
until despatched, and to make assurance doubly sure should be carried 
in cool railway cars, this in our State being a simple matter, ice being 
plentiful and cheap. In one instance a large shipment of American 
apples and pears arrived in London very much decayed, attributable 
to the fact that the grower allowed them to remain in the orchard over 
Sunday after packing ; the weather was warm, and the fruit became 
heated. When using the approved American cases, each fruit should 
be large enough to be sufficiently tight in the cubical space to prevent 
iriovement in transit, while the cardboard on bottom and top of case 
ensures the fruit from touching the wood, some sorts of which impart 
an undesirable flavour to the fruit. Speaking generally, fruits that 
flourish best in a temperate climate require a colder temperature than 
tropical sorts. Quite a number of scientists and others interested in 
the carrying of fruit over long distances and time, have made many 
experiments with the various sorts. These people are now looked 
upon as reliable authorities and, although differing slightly, such 
difference will not affect for ill even the tendercst berries. The 
following will show the results of the experiments and recommenda- 
tions of several cold-store authorities and other experts : — 

Teimperatukes adapted for tue Cold SToiiA<iK of variotts Frv its. 


Apples . . . 
Bananas . . . 
Grapes .. 
Lemons ... 
Melons . . . 
Oranges ... 
Peaehes 
Pears 
Plums . . 
Tomatoes 


Wallis- 

Tayler. 

Siebel. 

Getty, 

Ice and CeUi 1 Madi.son 
Storage, j Coo])er. 

32-36 

33 

32 

33-36 

31 

40-45 

36-38 

34-36 

32-40 

35 

32-40 

40-45 

36 38 

34 

36-40 

36-45 

35-45 

36 40 

38 

35 

36 

34-40 

32-33 

32 

35-40 

45-^55 

35-45 

35-45 , 

45-55 

36 

34-36 

34-36 

38 

j 35 

33 

32 


34 

38-42 

1 



1 ■ 


Although there appears a moderate difference in the above author- 
ities, such may have arisen from the stage at which the varioim 
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experimentalists may have gathered the fruit, or the margin may have 
resulted from the fact that all did not experiment with the same 
variety of peaches and other fruity and it is of interest to know that 
the plums, grapes, and peaches which arrived in Sydney from Cali- 
fornia, were all carried in the same temperature. Cherries cun be held 
over from two to three months, while strawberries and other berries can 
be kept in a temperature of from o4 to 40 for two months, which is about 
the extreme of their keeping time. Other fruits, not enumerated in 
the above, and those peculiar to Australia, can all be kept for a greater 
or less time, according to their nature and time of gatluu'ing. In 
concluding this portion of the subject, it should be stated that all the 
experiments conducted at the DopartmenCs cold stores wen' in temper- 
atures considerably colder than those mentioned in the tabulated list, 
this, however, not from choice but of necessity, as other goods 
demanded the lower temperature. 


The Cold Storage of Vegetables. 

It luis been numtioned in a previous issue that the city freezing 
companies (nndently harbour the idea, that cold storage possibilities 
begin witli sheep for freezers, butter, hsh, game, poubay, and a few 
jLiiscellaneoiis items following, and this, despite the fa,ct that scores of 
tons of valuable goods — fruit — go annually to waste in the city, while 
the cliiI]-roorus for a considerable time liave l)een partially empty ; 
in other words, these tons of wealth were going to loss in the city, 
and, })erhaps, a few hundred yards away, the great preservative was 
also going to waste, all through the absence of some initiative to bring 
them together. With this indifference in relation to fruit, it could 
scarcely be ('xpected that such common things as vegetables could bo 
considered within tlie region of profitable storage, still they are and to 
a much greater extent than many kinds of fruit. The first practical 
illustration at the (loverument stores was in 1899, when a city whole- 
sale vegetable merchant, through big consignments of green peas 
arriving from Melbourne and Tasmania on the same day, found a 
general slump in prices, the 2s. a bushel on a Tuesday having dropped 
to about ()d, on the following day, consequent on the importations. 
Application was made as to whether they could be held over for a few 
days in the cold-room with any degree of safety, and on an assurance 
in the affirmative, several loads were carted in and held for some three 
weeks and then placed on a comparatively bare market, tlie owner 
profiting by the transaction to the extent of some £-1 after paying the 
cost of storage and cartage. Several like transactions took place 
until the Department's space was sufficient only for export goods. 
However, these and other cases clearly demonstrated the fact that 
vegetables of many sorts can be profitably stored, thus preventing a 
glut, the market benefiting generally by the removal of the surplus 
stocks. 

The Department, discontinuing this storing business after demon- 
strating its practicability and commercial soundness, left a splendid 
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opening for private firms to establish a good business in the storing of 
these and similar commodities, but whether or not such business is 
catered for by any of them I am unable to ascertain. The possibilities 
in vegetables of the various sorts are immense. Take, for instance, 
onions ; these can be kept for a lengthened period in ordinary dry 
rooms, but, on the approach of spring, they commence to sprout, when 
there is rapid decay. In the plentiful time such can be purchased for 
from £d to £4 a ton, while in the off season sound specimens frequently 
run up to three times that amount. Celery is unobtainable at some 
seasons of the year, and, if kept over to such time, would return a 
handsome profit to the owner. Rhubarb ditto ; but take that vegetable 
aristocrat of the dinner table — asparagus. For a month or two this 
can be had for Is. the small bundle, and the parties who store this can 
realise five times that amount during the time that it is not otherwise 
available. 

Many other vegetables can b(' profitably kept in the cool rooms ; the 
possibilities of oven the common garden cabbage are worth exploiting. 
Prior to time of writing, a visit was paid to the wholesale vegetable 
market, when it was found cabbages of a moderate size were sc'lling 
slowly at from (id. to Is. a dozen, and, just as sure as we get our 
usual January and February temperatures, so surely will they rise in 
price four-fold. However, there is no need to enumerate all the 
articles to which cold storage can be applied, but, unfortunately, to a 
most limited extent has it been utilised in this country. At the same 
time there is evidence that the future will witness big developments, 
a distinct departure having taken place a few days ago, when many 
hundred bags of Argentine maize were placed fora few days in Messrs. 
Birt & Co.^s freezing stores, the object being to kill the w^eovils. The 
presence of these, it is said, contributed to a big loss on the importation 
which otherwise would have resulted in gain. Dried fruits of various 
sorts are stored for the same purpose, to prevent or kill the weevils ; 
nuts of many sorts are subject to the same process for a like object, 
while some of the American cold rooms are used solely in the summer 
months for storing ladies’ furs and fur-trimmed clothing, to preserve 
them from moths, &c. The great dry-goods house of Messrs. Marshall, 
Field & Do., in Chicago, have a single room, or vault, containing over 
60,000 cubic feet of space filled with a net- work of piping, narrow 
stairs and gangways, to reach the various tiers of pipes on which the 
garments are suspended; it is stated that, when filled, this vault 
contains over $2,000,000 worth of stored fur garments. The Canadians 
are also alive to the fact that fruits can be kept to prevent loss, the 
Government of that country at every favourable opportunity giving 
demonstrations to growers and others on the subject, particularly at 
the time of the Toronto Exhibition, when the Chief Inspector of the 
fruit division of the Agricultural Department gave demonstrations 
each day, showing the correct methods of packing apples, pears, &c., 
for export. A Canadian paper, referring to the above, remarks : 

Every year is heard more or less complaint as to the condition in 
which Canadian fruit reaches the foreign markets, and the reputation 
of Canada is impaired on account of the folly of some who either 
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wilfully forward inferior stuff or are culpably negligent in packing it 
properly. The dearth of fruit in Britain this year affords a great 
opportunity for Canadian fruit men to make themselves solid with the 
British market. The Briton is slow to take anything up, but he is all 
the better customer once a connection is formed. He will be forced 
this year to take our fruit, and if it is properly packed and marketed, 
its superior qualities will do the rest.^^ And what the Dominion 
Government are doing in the interests of the producers will be seen 
from the following extract, taken from Cold Storage and Ice Trade 
Review : — 

The cold storage system devised and directed by the Dominion 
Department of Agriculture has done much to expand Canadian 
commerce in food products. It has taken into account the various 
interests of the ]:)rodncers, the collecting buyeis, the carriers or 
transportation companies, the distributing merchants, and the con- 
sumers. By preventing losses by deterioration in quality, it has 
increased the profits of the dealers and augmented the wealth of the 
country. 'Idle Dominion Government led the way to all this ; cold 
storage in every phase has been tried and found effective ; but as at 
first the volume of trade might not have been sufficient to induce 
business men to put up cold storage warehouses for the accommo- 
dation of products intended for export, a grant was offered to those 
who would provide cold storage buildings at central points, such 
grant being in the nature of a guarantee that the earnings from 
the cold storage business at these points would yield at least 5 per 
cent, on the cost of buildings and plant. Obviously, the rates to bo 
charged were to bo satisfactory to the Department of Agriculture, 
and the grants from the Government were not to be called upon 
except to make up any deficiency between the net earnings and the 
sum of 5 per cent, on the cost as mentioned. Advantage was taken 
of this offer at Quebec only. That capital put into cold storage 
warehouses will prove a sound remunerative financial investment is 
not now open to doubt, for this system has passed far beyond 
the experimental stage, and without the realm of possible failure. 
In Great Britain private enterprise has not been wanting in 
providing cold storage warehouses for at least the last ten years, 
and substantial dividends have been declared upon marketing results. 
In Canada, with the greater need and the lesser marketing cost, 
such warehouses ought to form an attractive source for capital 
investment. 

The following list will show the varied nature of goods, in addition 
to fruit and meat commercially treated with the cold process in 
America, and if necessary in that country, how much more so in 
this : — Ale, asparagus, beans, peas, beer (both in casks and bottles), 
flour, cabbage, carrots, celery, cheese, chestnuts, cider, cigars, clarets, 
maize, maize-meal, cranberries, cucumbers, dates, figs, hams, hops, 
honey, lard, nuts, oatmeal, onions, oysters (in shells and in tubs), 
parsnips, porter, potatoes, sardines, sausages, tobacco, wheat-flour, 
wines, woollens, &c., &c. 
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Cold Stores and Markets. 

Tlifi majority of writers on agricultural matters anxious to make a 
good case for the subject dealt with, whether it be stock or crops, 
invariably point to the mismanagement and shortcomings of those 
engaged in the particular industries, and perhaps of all the rural 
community those engaged in fruit-growing sufbu* most from critics. 
Apathetic is the adjective usually employed to describe tlie grower’s 
alleged indilfercnce to modern methods, his lax manner of marketing, 
and his iinconcerji for markets abroad. Concerning this inditference, 
I maintain that, how('ver valuable, it is no part of the orchard ist’s 
work to exploit in what so far has proved hazardous speculations. 
Local markets and rnarket-placos arc cnstoioarily provided by the 
municipal or other civic authorities, ft is hero buyer meets seller, 
and should the demand for the article for sale be sucli as to readily 
absorb the (jiiantities offered, normal prices obtain ; on the other 
hand, should the population be insufficient to consnrno aJl that is 
offered, or an abnormal crop bo in (‘vidence, prices naturally fall, this 
prompting the inquiry about outside markets. But it has to be 
recollected that no matter how desirable or essential foreign raavlcets 
may be to any industry, it rarely happens that the grower or raiser of 
the article is the party who directly ships to such markets, it is the 
wheat-grower’s business to prepare the ground, sow, reap, and sell 
his grain to the best advantage ; and the stock-breeder’s to raise the 
cattle most suited for the local or other markets ; but these people 
rarely export. The majority of them have no time to go into the 
intricacies of freight, wharfages, insurances, landing charges, com- 
missions, &e., nor do they consider it their business. They sell their 
wheat to the merchant, who, if profitable, disposes of it locally ; 
otherwise he exports it to England or elsewhere. The stock-owner 
does the same thing. In like manner it is the orchardist’s business 
to grow the best fruit he can and put it into money in the shortest 
possible time, and even were the safe carringe of his fruit to other 
countries guaranteed, the grower has no inclination to trouble about 
how many cases of 1 7 x 13} x 9;V cubic measurement go to the ton, 
while f.o.b.’s and c.i.f.’s are to him but hieroglyphics. However, 
there is one great difference between the wheat and the fruit-grower; 
the former, if over-produced for local requirements, has always keen 
competition for its purchase to send to other countries, and herein 
lies the orchardist’s handicap. In his season of plentifulness there 
is neither merchant, capitalist, nor other speculator to buy up the 
surplus fruits for shipment, this arising not from want of markets 
abroad, but rather from the belief that the nature of the goods 
prohibits their safe carrying. This, then, is the position at present ; 
but surely now that safe holding over and carrying has been clearly 
demonstrated, there will, in the interest of the fruit business, be 
some scheme evolved, either in the way of a syndicate, company, 
or other moneyed individual to purchase largely for storage 
purposes, and when this bo a proved success the exporting will 
assuredly follow. But right here the initial difficulty presents itself. 
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Where is the cold store that is suitable for such purpose ? The City 
Couucil^ for a much less important industry — fish — provide at Woolloo- 
mooloo cool chambers, but this is the extent of municipal trade in 
temperatures. The Belmore MaAets have excellent door-space, but 
otherwise the construction of the place is in no way adaptable for 
insulation, except at ^reat cost. There are, of course, tlie various city 
freezing stores already referred to, but even were these available, the 
cost and risk of transport from and to the fruit markets would, it is 
feared, bo more than the business would afford. The chief considera- 
tion. in tlie designing of such stoT'es should be the question of easy 
transport from the railways and wharves, together witli their close 
proximity to the fruit markets, and to further obviate expensive 
handling the cool rooms should be on a level with the market doors. 
TMiat til ere is no such place in Sydney goes without saying ; hence, 
suggesting to fruit merchants to cold store their fruit is taiitamoiiut 
to telling a, hungry Sydney man that there is beef at Bourke. 'Idie 
difficulty, however, is not insuperable — there is more than one way 
out of the wood. 

We have all read of, heard of, or seen, the present new wholesale fruit 
market in course of constriudion at tlie foot of Bathurst-strect, which 
is a notable exception in ownersliip to the usual municipal proprietary 
of such. This liandsome two-storey structure is being ('reefed for a 
fruit co-op(:^rative company, and is calculated to (;o.st .110,000, has a 
splendid door-syiace, and frontages to Barker, Duncan, and Steam- 
mill streets, and there is a. fine row of some dozen shops or stores* 
facing tlio latter, and extending from one end of the building to the> 
other, with an entrance both t(.) street and door of markets. I have no 
idea whether the fruit company, when authorising plans for its construc- 
tion, contemplated at a later date to include the storing of fruit as a 
business in their operations, but, whether or not, from a late personal 
visit to the place, tliere is not a doubt but that these shops lend 
themselves most excellently to insulation, and whether the company 
will in the near future convert two or three of tliese proposed shops 
into cool rooms, or allow the cold stores for fruit to be relegated to 

a special proprietary, it remains a fn.ct that the place mentioned is 

most adaptable for conversion. What the cost of a plant ami insula- 
tion of two or three of the above shops would be is a subject for the 
refrigerating engineers, and one thing is certain, if run on the 
following lines it w^ould pay from the start. Should tlie matter be 
entertained by the company 1 would make the following suggestions, 
which are applicable to the storing of fruit, the exporting business, 
as previously mentioned, being one of the developments. First, 

the directorate should contract for a plant of sufficient size or 

power to cool, say, half-a-dozen of the stores in question, but 
there is no occasion for a year or two to insulate more than two or 
three of these. One could be divided into, say, a dozen lockers or 
cubicles with wire frame-work divisions, such as is used for shop 
windows, &c. These lockers could be let to the wholesale fruit 
merchants who do business in the markets at, say, from 15s. to 3()s. 
per week, according to the number of cubic feet, each tenant to be 
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supplied witli a key of liis rented section, but having access only 
through the main door, and subject to the officer in charge of the 
rooms. Some of the advantages to the fruit merchants would be as 
follows, but others would occur. There are various kinds of fruits 
such as merchants require for some customers that deteriorate in a day 
or two, and when the morning's sales are nearl\' over, to make a clear- 
ance these have to be got rid of at wffiat is known as gi ving-away prices. 
Such would be prevented had he the cold store to fall back upon. Very 
ripe goods may arrive on a particular morning. The merchant at 
present has to venture sparingly on these, fearing to overdo his day’s 
demand, but with his cold locker on hand, there is no need to limit 
his purchase, and those that are unsold can be safely held for a day or 
days. Again, when the market for any particular sort was over 
supplied, and prices low, two or three week’s rent of his cool space 
may be saved on a morning’s purchase. Further, when the season is 
at its best for certain varieties, say peaches, the wholesale man with a 
chill room can purchase largely, and be in a position to supply his 
customers with the choicest sorts for many weeks after the legitimate 
season, when his fellow dealer not provided with like storage would be 
at the mercy of the season. Many other advantages would occur 
when the place was in active operation, all of which would tend to 
swell the wholesale dealer’s profits, and enable the fruit-buying com- 
munity to purchase home grown fruits at all seasons, rather than be 
dependent on those of Californian origin. The room I have described 
above, divided into cubical spaces, and sublet to merchants, I will call 
chamber A; the next one, B, could be used for storing for the general 
public, retailers, growers, dealers, and others who do not rent space 
in chamber A. The goods from these would be taken in at all reason- 
able hours of the day, at a certain charge per case, such charge to 
cover, say, three days’ or a week’s storage, but the same charge to be 
made should the goods only be kept for an hour. Room 0 could be 
used as a bulk store for vegetables of various sorts, and in big quan- 
tities, the charges here to be on a lower basis, and to cover a longer 
time. Room D could be divided into, say, four sections, and shelved ; 
different temperatures could be had in these four sections. Straw- 
berries and other tender fruits could be kept here, the charges to be 
on a higher scale. All charges would, of course, have to be based on 
a scale sufficient to pay the company, the profits resulting from the 
storing well enabling the customers to pay a fair charge. 

The abov^e is one way out of the difficulty of lack of cool stores; the 
other and more daring one, but safe withal, would be the formation of 
a fruit storage and exporting company, and with the vast possibilities 
of the business, there should be no difficulty in securing sufficient 
capital, seeing that scarcely a week passes but companies are formed 
in connection with schemes with a minimum chance of ever paying a 
dividend. If such a company were formed, and a directorate of com- 
mercial people at the helm, there should bo no question as to its 
success ; indeed, if the business was properly exploited, it should pay 
from the start, assuredly not so well as the notable South African 
Cold Store Company, which took over a not very large butchering 



2 , 1904 .] Agricultural Gazette of N.S.JV. 


123 


business in 1899, and in 1901 showed the huge profit for the year of 
£1,109,591, paid £105 per cent, to the shai'eholders, and carried 
forward £737,000. It was transformed into another company, with 
an Australian element and title, and is said to be now making con- 
siderable losses. So far as a Sydney company is concerned, the first 
extreme would not be anticipated, and with average management the 
latter would be averted. It is not my purport to suggest the amount 
of capital required, or even advocate such a scheme, the desire being 
to show that as there are no city stores available, the difficulty should 
be but a tem])orary one. The cost of a refrigerating plant depends on 
the length, height, width, and the number of the stores, and the 
temperature to which they have to be cooled, for it will be evident that 
to refrigerate 50,000 cubic feet to zero would be a much more expen- 
siv(^ matter than the bringing of the same space down to 30 degrees, 
and in any proposed scheme a lower temperature than 30 would not be 
required ; and speaking generally, any figures between 31 and 40 will 
do most sorts, the tables previously given being those calculated to 
give the best results, but a few degrees higher or lower will not alfect for 
ill any variety of fruit, provided there be a minimum of 33, below which 
most sorts will freeze, and, although this will not affect their 
keeping time in the room, immediately they are removed from the 
stores they decompose, and just here it may be said that should a 
company eventuate whose object is the cold storage of fruit, &c., the 
first provision they make should be a determination to do neither 
freezing or ice making, and in this way there will be no friction with 
existing freezing institutions, but perhaps win their support and 
patronage. What the prospects would be from a promoter’s point of 
view, would depend on the amount of capital invested, the business 
done, the charges made and management, but for those who would 
use the stores the profits are at once apparent. 1’he current quotations 
for choice oranges at the present time are from 14s. to 18s. per case, in 
the plentiful scJison from 4s. to Gs. is the usual rate ; half-a-crown a 
case would handsomely pay the storage of the above for from four to 
six months, which, with other allowances, leaves a big profit. Cherries 
are now sold as low as 2s. the box of 12 lbs. ; in a few months these 
would be good property at three times that figure. Indeed at the 
date of writing this variety of fruit is being hawked through the 
streets at three pounds for sixpence. These must have been purchased 
for half that amount to afford a day’s wages to the two retailers, what 
the grower gets after paying freight and commission, Ac., would 
amount to perhaps less than one halfpenny per pound, but then nearly 
every variety of fruit will for some time to come be sacrificed, but in 
all cases freights and commissions have to bo paid, the remaining 
moiety being the growers. Coming to the Californian fruits, the 
wholesale prices were for several months 18s. for the case of punnets 
containing 24 lb. of grapes, or about 9d. per lb., as equally good 
quality of our own have in the past, and will during the present 
season be disposed of in bulk lots at a penny, choice muscatels 
frequently changing hands at 2d. and 24d. per lb. Local storing of 
our own will effectually stop the Californian article, for the simple 
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reason that after paying storage rates there will be a good profit left 
to all parties, and the goods retailed at sixpence a pound, as against 
a shilling for the Americans. 

The following quotation from the Sydney daily papers of October 
22 is the most convincing evidence of my contention right through 
this and the preceding article : — 

Pears. — American: Howells, 6s. 6d. ; Winter Nelis, 7s.; B. 
Hardy, hs. to (>s. ; Buerre Clairgeau, 7s.; Keifer, 7s. 
Huehesse, 7s. to 8s.; Easter Buerre, fis. 6d. to 7s. per case. 

Plums. — American Golden Drops, 5s. to 5s. (id. per box of 9 dozen. 

Peaches.- -American Salway Slipstones, 8s. to 8s. (id. per box of 
48, 50, and 70. 

Grapes. — American, 18s. per box containing about 24 lb. 

Apples. — Aioerican : Red Pearmains, 12s. 6d. ; Newtown Pippins, 
1 Is. (id. ; donathans, 18s. per bushel-case. 

It has to be remembered too that, except in apples, the fruit case in 
the above quotation is the small one mentioned in the previous article, 
perhaps not a third the size of the well-known gin, and considerably 
less than a cubic foot measurement ; however, the quantity they hold 
is the best test of value. The largest peaches w’ere about the size of 
our medium ones, and fetched wholesale 8s. for 48, or 2s. per dozen, 
this being four times the value of our own when in season. However, 
there is no need to follow the thing further, except to say that tlie 
storing of fruit is no new thing. The only claim made in this article 
being the not nnirnportant one of showing in a detailed and plain way 
its practicability, and to prove, as the Herald some time ago said, 
that the solution of the fruit problem does not lie in some yet 
undiscovered process, but by improving the means now at hand. 


Inducing Young Apple-trees to Bear. 

In reply to the inquiries of a correspondent as to the steps to be taken 
to induce apple-trees 4 years of age to bear, the Fruit Expert, Mr. W. 
J. Allen, states: — Some varieties of apples will bear a small crop in 
their fourtli year, hut others do not produce much fruit until two or three 
years later. It is best not to encourage the too early fruiting of fruit- 
trees. The main thing is to ensure steady growth of the tree duriug 
the first few years of its life, so that as time goes on it may become 
a well -grown tree, capable of carrying large crops regularly. To 
encourage tlie production of good fruiting wood, it is well to go over 
tlie young tree and cut back to a length of about 4 inches all young 
growth found in the heart or centre of the tree, leaving (say) three or four 
buds in each, ; also any strong growth which may be found crowded or 
growing too much towards the centre of the tree may be removed or 
cut back, leaving three or four buds at the base, and tlie extreme ends 
of all growth may bo cut back 6 inches at first, and again towards 
the end of summer. At the late pruning, even more thinning-out can 
be done. 
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Manures for Passion Vines. 

Second Report on a Series oe Experiments Conducted 

AT Glenorie. 


In submitting the report, Mr. W. J. Allen, Fruit Expert, states ; — 
^^At tbe conclusion of tbe spraying and fumigating experiments wliicli 
I carried out at Glenorie some two and a half years back, the Fruit- 
growers^ Progress Association wrote to the Minister for Agriculture, 
recpiesting that I might be permitted to carry on a series of experi- 
ments with different manures to be applied to the passion vines, which 
at that time were apparently suffering from some disease, and in the 
case of many growers the crops were practically nil, while with others 
that produced was unmarketable. This state of affairs obtained 
throughout the whole Cumberland district, the vines suffering most 
being the older ones. Having obtained your approval, and at my 
suggestion, Mr. Guthrie made up a list of manures which he considered 
should bo tried, and on the 1st of November, 1901, I visited Glenorie 
in order to apply the different manures, which I weighed out in ounces 
and pounds according to the several formula) used, and saw that they 
were properly applied to each vine in those portions of the vineyards 
set apart for treatment. 

Mr. Guthrie prepared manures according to forty formula), details 
of which were published in the AgrUndtural Gazette for March, 190d, 
and during the first season there were nine vines treated with each of 
the different raixtiires in four different vineyards, viz., those of Messrs. 
King, Dale, Taylor, and Arnold, the soil differing in each. While it 
was found impracticable to pick the fruit from each vine and keep it 
separate so as to ascertain definitely which manure gave the heaviest 
yield in pounds, yet by careful attention and frequent inspections of 
the vineyards in company with the abovenamed gentlemen, we con- 
cluded that the mixtures numbered respectively 20, 21, 22, 24^ and 20 
gave the best results. 

After a further consultation with Mr. Guthrie, we concluded to 
manure three plots of vines, each plot consisting of 00 vines, in the 
vineyards of Messrs. King, Dale, and Taylor, with the following 
mixtures: — Mr. King’s with Nos. 21, 22, and 24; Mr. Dale’s with 
Nos.. 20, 21, and 20 ; and Mr. Taylor had four plots manured with 
Nos, 20, 21, 22, and 24. Also, nine vines each wore again treated 
with the forty mixtures the same as in the previous year ; and after 
going carefully through all the vines at the end of the second season 
we could not find that any of the other mixtures were showing any 
better results than the numbers tested on a large scale, Le., 20, 21, 
22, 24, and 20 ; but the vines which showed little or no benefit were 
those treated with mixtures Nos. 2 to 10, inclusive. In most cases 
the application was so small as to be useless, and in no case did they 
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give satisfactory results, in fact, tlie vines were so weak at the end of 
the second year tliat they were of little value, and Mr. Taylor's loss 
through not having these vines properly manured will be considerable, 
but he is satisfied that the information gained by this series of 
experiments will pay him a hundredfold for any loss which he may 
sustain. 

During the two years covered by the experiments, I paid eight 
visits of inspection, in two of which I was accompanied by Mr. 
(jruthrie. 

In conclusion, 1 would like to say that I am sure that on most of 
our soils where passion-vines will grow well that it will pay hand- 
somely to manure liberally, as the vines crop better, rairry a better 
quality of fruit, and will last longer than unmanured vines. The 
unmanured vines could at all times be picked out from those manured 
at a distance of a quarter of a mile, as they were yellow in colour, did 
not put on anything like the growth of the manured, and, as can bo 
seen by the report of the Glenorie Fruitgrowers’ Progress Association, 
they were anything but profitable. 

Considerable interest was taken in these experiments, and I feel 
sure the results have proved highly satisfactory to those who have 
been following them up. I have to thank the members of the Asso- 
ciation for their hearty co-operation, and especially Messrs. King, 
Taylor, and Dale, who have rendered me every assistance during the 
two years of these experiments, and have taken careful notes of the 
results of the different manures on the different soils.” 


Detailed PEroRT of Committee appointed by the (flenorie Fruit- 
growers’ Progress Association to co-operate with Messrs. Allen 
and Gutlirie in the supervision and carrying out of the manure 
tests : — 

Messrs. Allen and Guthrie visited the orchards of Messrs. King, 
Dale, and Taylor on November 7, 1902, where experiments are being 
carried out with the various manures, mixed on the basis that the 
passion vine removes from the soil oz. nitrogen, oz. phosphoric 
acid, and 4 oz. potash. The complete manures. Nos. 20, 21, 22, 24, 
and 20, proved so far to have given the best results, and it was then 
determined to have a block of land set aside in each orchard, using 
only the five complete manures, which are as follows : — 


No. 20.— .32 oz. 

siilphate of ammonia. 

No. 24.— 16 

oz. 

sulpliate of ammonia. 


superphosphate. 

26 

> f 

dried blood. 


})ota8sium chloride. 

9 

ft 

superphosphate. 

No. 21.-52 ,, 

dried blood. 

H 

ft 

sulphate of potash. 


superphosphate. 

No. 26.— 21 

>» 

nitrate of soda. 


potassium chloride. 

26 

»» 

dried blood. 

No. 22.-43 ,, 

nitrate of soda. 

9 

»» 

superpliosphate. 


superphosphate, 
potassium chloride. 

8 

»> 

sulphate of potash. 


Mr. Allen came to Glenorie on November 24th, 1902, to sow the 
manures, each grower interested helping the other, so that the 
distributing was done in a most expeditious manner, each vine 
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receiving the exact quantity named in the formula. The manures were 
then harrowed in, the next day being ploughed, and harrowed again 
after the first rainfall. The land was worked in the usual manner, 
chipping, harrowing; and ploughing when required. The results from 
Mr. King^s orchard were as follow : — 

60 old vines niaiiured with No. 21 gave a crop of 38 boxes of prime fruit. 

60 ,, No. 22 produced 36 boxes of fruit. 

6*0 ,, ,, No. 24 produced 31 V)Oxe8 of good fruit. 

The results from Mr. Dale’s orchard were as follows : — 

60 young passion vines manured with No. 21, 30 gin cases were marketerl for 
60 ,, n No. 20 produced 28 cases, market value... 

60 ,, n No. 26 produced 32gin cases, market value 

Total value 31 0 11 

The report from Mr. Taylor’s orchard was as follows : — After the 
manures were sown and ploughed in, the quickest manure to act was 
No. 20, but being too active drove the vines to wood, the fruit being 
too early to gain top prices in the market, light foliage, fruit fair 
average quality. Should recommend this mixture to growers who 
are late in putting in their manures. No. 21 was not so forcing as 
the previous mixture, until plenteous rainfall, when the difference 
was particularly noticeable between the rows ; the vines then 
commenced a most vigorous growth. Should not recommend blood 
manures for summer manuring, winter only. No. 22 most suitable 
summer mixture, moderate action, vigorous growth, fine fruit in size, 
nice flavour, luxurious foliage. No. 24, best quantity of sulphate of 
ammonia to use^, vigorous growth, fine foliage, dark colour, best 
quality fruit, and abundant, which came unfortunately rather early, 
therefore did not command the highest market value. Strongly 
recommend sulphate of potash for quality of fruit and color. The 
vines began to fruit early in the year, picking commenced the first 
week in January, and the following accounts show the results : — 


£ s. d. 
10 6 8 
9 15 6 
10 18 9 


Summer Crop^ January and February, 1903 . 


£ s. d. 


No. 20, — 60 young Passion Vines, picked 3J c«ase8 prime fruit at 
No. 21. — 60 young Vines.. ... ,, 4j, average price per case ... 

No. 22. — 60 young Passion Vines, ,, 3, ,, ,, 

No. 2i.— 60 „ „ 4, 


Alar.'h {ronunenemy the Easter Crop), 

No. 20.— 60 young V ines, picked li cases at 

No. 21.-60 „ 

No. 22.— 60 „ „ U „ 

No. 24.-60 „ „ li 


April, Ea^'tr Crep (ccn'imied). 

No. 20. — 60 Vines, picked casts at ... ... 

No. 21.-60- „ „ 3i ... 

No. 22.-60 „ „ 4i 

No. 24.-60 „ „ 3i ., 


5/- 

0 

18 

9 

51- 

1 

1 

3 

5/- 

0 

15 

0 

5/- 

1 

0 

0 


£3 

15 

0 

lOi- 

0 

11 

3 

10|- 

0 

11 

3 

10/- 

0 

15 

0 

10/- 

0 

12 

6 


£2 

10 

0 

12/- 

1 

17 

6 

12j- 

1 

19 

0 

12/- 

2 

11 

0 

12/- 

2 

2 

2 


£8 

9 

6 


B 
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May. 


£ 

8. 

(L 

No. 20. — 60 Passion Vines, picked 24 gin cases at 

... 12/- 

1 

7 

0 

No. 21.-60 

„ H 

... 12(~ 

1 

19 

0 

No. 22.— 60 


... 12/- 

1 

13 

0 

No. 24.-60 

,, ^ „ 

... 12/- 

1 

10 

0 

Total ... 

... lOf 


£6 

9 

0* 


June, Winter Crop (commenced). 





No. 20. 60 Passion Vines, picked 2^ cases at ... 

... 10/- 

1 

1 

3 

No. 21. 60 

„ 2.4 

... 10/- 

1 

5 

0 

No. 22.— 60 „ 

„ 2i 

... 10|- 

1 

2 

6 

No. 24.— GO 

)) 2^ ,, 

... 10/- 

1 

7 

6 

Total 

... 9i 


£4 

16 

3 


July, Winter Crop (continued). 





No. 20.— 60 Vines, picked 3| cases at 

... 10/- 

1 

15 

0 

No. 21.— 60 ,, 

n 

... 10/- 

1 

17 


No. 22.-60 „ 

34 „ 

... 10/- 

1 

15 

0 

No. 24.— 60 „ 

4 „ 

... 10/- 

2 

0 

0 

Total ... 

14J 


£7 

7 

6 


A ugttM. 





No. 20. — 60 Vines ]>roduced 74 cases at 

... 7/6 

2 17 

3 

No. 21.-60 

8 » 

... 7/6 

3 

0 

0 

No. 22.— 60 

104 „ 

... 7/6 

3 18 

9 

No. 24.— 60 

„ 

... 7/6 

2 18 Ilf 

Total 

33| 


£12 14 

li 


September. 





No. 20. — 60 young Vines, picked 6J cases at 

... 11/- 

- 3 

11 

6 

No. 21.— 60 

„ 4^ „ 

... 11/- 

- 2 12 

3 

No. 22.— 60 

„ 6^ „ 

... 11/- 

- 3 

14 

3 

No. 24. -60 „ 

„ 4f „ 

... 11/ 

_ 2 

12 

3 

Total ... 

... 22f 


£12 

10 

3 


October. 





No. 20. — 60 Vines, picked Ij cases at 

... 14/- 

- 1 

1 

0 

No. 21.-60 „ 

n » 

... 14/- 

~ 0 17 

6 

No. 22.— 60 „ 

2i „ 

... 14/ 

- 1 

11 

6 

No. 24.-60 ,, 

ii „ 

... 14/- 

- 1 

4 

6 

Total 



£4 14 

6 


Working Sxpensen, 


The vines were picked 44 times, at the average cost of 3 b ... 6 12 0 

The fruit was picked up off the ground 20 times, at a cost of 9d. each time ... 0 15 0 

Cost of manure, 240 vines, at the average cost of 6d. per vine 6 0 0 

Carting 132 ^ cases to railway, at Od. per gin case 3 6 3 

Railway carriage, at Id. per case 011 1 

Cartage to the markets from rail, Id. per case ... ... ... ... ... 011 1 

Commission of sales, at 6d 3 6 3 

Chipping 3 0 0 

Ploughing 1 10 0 

Cultivating 8 times in the year 20 0 

Tying, clipping, and general attention 2 10 0 

Cost of cases lost ... 2 8 0 


Total 


... £31 9 8 
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tion of 240 Vines, manured, as follovrs 

£ 

s. 

d. 

No. 20.— 60 Vines 

... 15 

0 

6 

No. 21.— 60 ,, 

... 15 

2 

9 

s 

1 

o 

... 17 

16 

0 

No. 21. — 60 ,, 

... 15 

6 lOi 

Total 

... £63 

6 

U 

Working expenses ... 

... 31 

9 

8 

Profit 

... £31 

16 



Only the primest fruits were marketed, and the whole of the consign- 
ments were sent to the Farmers’ and Settlers’ Co-operative Society. 

When taking into considering the quantity that fell and were wasted 
in the summer time, there is not the slightest doubt that the yield was 
fully one gin case from a vine, but as a matter of fact 182^ gin cases 
of prime fruit were marketed, averaging about 500 fruits in a case,, 
gives us, in round numbers, 

500 


66,250 

passion fruits from one acre of land. As this is a most exhaustive 
crop to grow, it is folly to expect a succession of crops without manure, 
which the following account will prove. Seventy-seven young passions 
were left unmanured after they had attained one year’s growth ; they 
were worked and looked after the same as the manured vines, but after 
paying working expenses left a profit of only 12s. 6d., or about 2d. per 
vine. Now, by spending 5d. per vine in manure, and that vine 
properly attended to when it is in its prime, will show a profit of 2s. 6d. 
per vine per annum for thn3e years, before and after which it is on the 
upward or downward incline. The passion vine remains profitable for 
five years in this district, and it is utter folly to neglect manuring, as 
that is the principal medium of profit, and no grower can afford to 
grow passion fruit in the Glenorie district of New South Wales for 
profit without manuring. 

(Signed) JOHN TAYLOR, 

Dec. 7th, 1903. Longsdone House, Glenorie, N.S.W. 


Japanese Superphosphate. 


Samples of superphosphate imported from Japan have been submitted 
to the Department for analysis. 

The control of this fertiliser is in the hands of Messrs. A. H. 
Hasell, 2 Bridge-street, Sydney, who guarantee that the standard 
represented by the analysis will be maintained. 

The analyses are as follows : — 


Insoluble matter 

Total phosphoric acid 
Equivalent to tri-calcic phosphate 
W ater • soluble phosph one acid ... 
Equivalent to tri-calcic phosphate 


Slate-coloured. 
0-56 
2015 
43-99 
18-87 
41-24 


Buff-coloured, 

6-50 

21-87 

47-74 

15-13 

33-03 
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Dairy Shorthorn Herd-book. 


At the invitation of the Hon. John Kidd, Minister for Agriculture, a 
Conference of Cattle-breeders was held during December, in Sydney, 
to discuss the question of establishing a Herd-book for Milking Short- 
horn Cattle. 

In opening the meeting, the Hon. the Minister said : 

On the 10th November a circular was sent to the various Agricul- 
tural Societies throughout the dairy districts of the State asking them 
to appoint a delegate to this conference. Notwithstanding the fact that 
these delegates are paying their own expenses a good many have been 
appointed, and this in itself shows the great interest that is being 
taken in this movement. Represenlatives are here from the far north 
of the State, namely, the Richmond River, at considerable expense, 
and it is hoped that this meeting will be productive of good results, 
and that the object in view will be attained. 

As the delegates are aware, the initial meetings have been held at 
Kiama, Lismore, and Grafton, at which meetings representatives were 
present from the various district societies. These meetings were 
attended by Mr. Campbell and Mr. OX^allaghan, and the details of 
the proposed scheme in reference to the herd-book ay ere fully 
explained by Mr, O^Callaghan ; and I understand all present expressed 
themselves in favour of the scheme being carried to a success. For 
this reason this Conference has been called. 

We are told that there are no pure bred shorthorns of a milking 
strain in the State. This is scarcely true, because, apart from any 
others, there are the milking shorthorns which were recently imported 
by^ the Department of Agriculture. There are also their progeny. 
Apart from these, however, there are throughout the State a number 
of cattle that are inferior to none as milkers, and that show, without 
doubt, the main shorthorn characteristics. It is to preserve these 
specimens and to hold out an inducement to have them mated with 
bulls of a similar type that the establishment of a herd-book is 
suggested. Wherever it has been deemed necessary to stimulate any 
particular type of animal, it has been found that the greatest stimulus 
which can be given in this direction is by the formation of a herd- 
book on a sound basis, in which will be registered all the animals of 
the type desired available at the time. This forms the basis, and 
immediately the farmer, whether large or small, finds that he has an 
animal sufficiently good to obtain registration in the herd-book, he is 
given a desire to mate that animal with a bull which will produce a 
calf eligible for entry in the herd-book, thereby increasing the number 
of that type, and by so doing furthering the interests of the dairying 
industry. 
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The educative effect of such a book and such a movement is very- 
considerable. It touches all farmers, because if they find their neigh- 
bours have cattle good enough for entry it stimulates them to go and 
do likewise. Thus the number of young bulls available of a character 
calculated to improve our dairy stock will be increased, and the 
number of people breeding improved cattle will also be materially 
increased. 

I understand that some breeders, seeing the necessity for some such 
movement, contemplated the formation of a Society at last Sydney 
Show with this as one of its objects, but no Society was formed until 
lately. The Department took the matter up and convened the meetings 
as stated. Then some breeders met, and formed a Milking Shorthorn 
Society. This Society, however, does not represent ihe entire State, 
and from what I can gather the members of the Society in question 
are only too glad to get others on the Council and in the society from 
districts representing the entire State. This, I hope, will be part of 
the result of to-day’s meeting. 

The breeders who have already take .2 action with regard to forming 
a Society are to be commended in their effort, but it will be evident 
to all that the value of that Society will be greatly increased if the 
people from the Northern Ilivers, namely, the liichmond and Clarence, 
are included on it as well as those breeders on the South Coast. The 
Agricultural Societies on the Northern Rivers have expressed them- 
selves as deeply interested in the movement, and I have no doubt 
considerable support towards the herd-book will bo forthcoming from 
those districts. 

I would like to point out that it is the intention to admit animals 
to this book which are of a shorthorn character only, and not alone 
will it suffice for them to be of a shorthorn typo and character, but 
they shall idso have to show evidence to the selection judges of 
milking qualities. Animals showing crosses of Ayrshires or Jerseys 
or other breeds will not be passed by the sedection judges ; and while 
on this question I would like to say that the most important work, 
perhaps, which you will have to do to-day will be the selection of the 
judges to whom you will grant the power to admit animals to the herd- 
book. It might be wise to have the number of these judges a small 
one, so that there shall be less difficulty in having but one type of 
animal registered in the herd-book. 

With regard to the herd-book itself, I have arranged that, if 
necessary, the Agricultural Gazette, which, as you know, has a very 
wide circulation, both in Australia and abroad, may be utilised for the 
purposes of the first register or book. This will save any question as 
regards initial expense which might deter some from joining in the 
movement, because I understand that the Society recently formed 
with the object of publishing an annual herd-book of Jerseys has had 
difficulty in carrying on owing to want of sufficient support to provide 
the moneys necessary for the publication of these books annually. 
However, whereas the Society in question represents breeders through- 
out Australia, this herd-book is to represent New South Wales breeders 
only. It will be a valuable advertisement for the shorthorn milking 
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<3attle of New South Wales, and it should create a demand for our 
stock hitherto unexperienced ; and, owing to the constitution of the 
book and the Society, it, of course, will also create a desire on behalf 
of the breeders to breed these cattle true to type, instead of crossing 
them with Ayrsliires and Jerseys, as has been done in the past to the 
detriment of the type in many hands. No doubt crosses, especially 
the first crosses, are very valuable, but they lack type, and if we are 
to do any good with regard to advertising any particular stamp of 
cattle we must preserve the type at all costs. 

It was decided, on the motion of Mr. H. P. Morton, seconded by 
Mr. Bartlett, That those present decide to join with the Milking 
Shorthorn Association, provided that it is made representative of the 
whole State.” 

The following resolutions were carried : — 

That the annual subscription for members of the Association 
be two guineas a year.” 

That the fee for members to enter cattle be 2s. Od. per head.” 

That, in the opinion of this meeting, the entry for cattle for 
non-members be 10s. per head.” 

It was resolved, on the motion of Mr. Marr, That tlie thanks of 
this meeting be tendered to the Department of Agriculture, and 
especially to Mr. M. A. OX^allaglian, for the work done in connection 
w'ith the Society.” 


Grapes grown in Infected Districts in Europe are 

ALLOWED TO BE MARKETED ANYWHERE. 

During his recent vistit to Europe, the Viticultural Expert to the 
Department, made special inquiries as to the regulations in force in 
France, Italy, Switzerland and other European vino-growing countries 
as to the traffic in grapes from phylloxera-infected districts. Every- 
where Prof. Blunno received the same answer, that section 2 of the 
Berne International Convention remains unchanged, and that ripe 
grapes from vines growing in phylloxera-infected districts may be 
marketed anywhere without restriction. In the face of this fact, the 
Hon. the Minister of Agriculture has addressed the Hon. the Minister 
for Agriculture in New Zealand with the hope that the authorities of 
that Colony may see their way to remove the existing prohibition 
against the importation of New South Wales grapes into New Zealand 
ports. 
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Sheep Dogs. 

ROBERT KALESKI, 

Mosman. 

As, all predictions to the contrary, the practice of sheep raising, as 
heretofore, is, and will probably continue to be, the most important 
industry in this State, it follows that no person following it can 
afford to neglect any of the details which make for success, and one of 
them, which is often overlooked by sheep- owners and drovers, is thei 
class of dogs used to handle the sheep. It is too often the case that 
instead of using one or two well-bred, good-working dogs, the drover 
or owner has about half-a-dozen nondescripts, which are a nuisance to 
themselves and everything else in their vicinity, and cause more 
language and wasted energy than a camel in a horse-yard. It costs 
no more to feed and look after a good dog than a mongrel, and the 
dog is then a credit to the owner instead of a disgrace, and if a bitch, 
and suitably mated, will often prove a little goldmine to its possessor. 
Of course, sheep dogs work well in all shapes, but why should a man 
waste time and trouble breaking-in a mongrel, which may or may not 
turn out good, when, with a good well-bred pup, he can be sure of 
getting a good worker in a quarter the time. I wish it to be clearly 
understood that I am in this paper simply giving the results of my 
own experience and observation, and that I do not wish to say 
dogmatically that my ideas are right and every one else who dissents 
is wrong. 

The Requirements of a Good Sheep Dog 

are the same as those of a cattle-dog ; steady, game, faithful, 
enduring, and intelligent. Steady , because a headstrong, disobedient 
<log will cause the quietest sheep to split and become unmanagable. 
Game, because a cow-hearted dog, on being corrected, will knock off* 
work and slink behind the horses’ heels or into the scrub, leaving the 
drover to work the sheep himself. Faithfal, because if not he will 
take up with someone else, just when you want him particularly^ as a 
rule, and the someone else gets about a fiver’s worth of sheep dog at 
your expense. Eiidtirinq^ because a dog that knocks up easily is no 
use to you, as you cannot keep a pack horse and a tank for his benefit. 
Intelligent, because a foolish dog is only a nuisance and discredit to 
you, and you are better without him. 

As with cattle-dogs, you must suit your dogs to the class of sheep 
you have to handle, and, to some extent, where you have to handle 
them. For wild sheep in big paddocks, especially with merinos, a 
very wide- working, silent dog is required, with great speed and 
stamina, lightly built, and, if possible, a little on the small side. For 
quieter sheep, in smaller paddocks, a dog which works fairly close and 
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barks a little is the best. For yard work, penning-up, and trucking, 
a thick- set, lively dog, with any amount of voice, is essential, one that 
will run over the sheep’s backs and force them about with plenty of 
barking and snapping. With most crossbreds and long wools I 
prefer a dog of the lastnamed sort, as the English sheep we mostly 
get here, such as Lincolns, Romneys, &c., unlike the merinos, have no 
nerves, but make up the deficiency in pigheadedness. To be a good 
worker a sheep-dog should be able to work either side and the tail of 
a mob, or both sides if the drover minds the tail ; should bo able, if 
the drover has to go ahead to open gates or slip-rails, to bring the 
mob along after him ; to keep a mob rounded up anywhere if the 
drover wishes to leave them for any purpose or to draft. If kept 
for show purposes ho ought to be able to work, as the saying is, a 
chicken into a jam tin,” or a lizard into a pickle bottle.” 

In breaking-in a pup, every man has his own ideas on the subject. 
Personally, I prefer to break in a pup with an old stager on whatever 
class of sheep I would require him for. Before starting to break him 
in on sheep, however, I put him in a fowlyard for a few days, and 
keep an eye on him. If he comes of a good working strain it will not 
bo long before ho starts working the fowl or fowls into a corner and 
out again, till further orders. Then take him from the fowls and 
start him on the sheep. To teach him to sit down, if unwilling to 
crouch, hold him firmly by the neck with one hand and slap him 
heavily on the back with the other, till he learns to flatten out to 
avoid the strokes, at the same time telling him to sit down,” till he 
grasps the idea. (Keep a firm hold of his neck or he may grasp your 
hand as well.) Another way is force him down by both ears. When 
breaking always keep a light collar on him, so that he is more easily 
held when you want him, especially for correction, as you will have a 
nice job to catch him again if ycu are tanning him for disobedience 
and he gets away in the middle of it. When off duty be very careful 
to keep him on the chain, or he will nearly always amuse himself by 
sneaking off to the nearest mob of sheep, and working them almost off 
their feet for practice. Never allow anyone to feed or handle him but 
yourself. Remember that breaking-in a dog is like breaking-in a 
colt, and handle him accordingly ; if of a lazy, stolid disposition, a 
little correction at times will improve him, whilst, if of a nervous, 
eager disposition, roughness will cow and ruin him. Never correct a 
pup with the whip or handle, or you will make him whip-shy, and 
spoil him for working with a whip. A green light switch, or a throat 
lash, and not too much of it, is the best, but whatever happens he 
must be brought thoroughly under control ; if not he is no use to you, 
and you are foolish to keep him. If too eager, as sheep pups mostly 
are, either use him on big mobs, where he has to cover a lot of ground, 
or put a heavy collar or chain round his neck to restrain his youthful 
exuberance. 

A very good plan (in theory) is to send him away down the 
river ” with a drover who is taking a big mob away. He will thus 
get steady work for some months, and return a sedate, A1 worker. 
This would be a fine method if the owner could insure him before 
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starting at his full future value, as it is really wonderful how liable 
such promising pups are to accidents when sent on the road in this 
way. If there is a bait within fifty miles they seem doomed to find 
it ; is there a dog on the trip trodden on, run over, cut in pieces by 
the trucks, struck by lightning, drowned, scalded, or committed 
suicide, be sure it will bo your pup. If afterwards, in another district, 
you come across a fine working dog which seems to know you, and 
which bears a suspicious resemblance to the one you sent away, well, 

Dorgs is very much alike, an' me brother bought 'im from a drover 
at Bourke an' sent ^im to me." The thought that the drover you 
committed him to has paid for the flash Flinders saddle he sports with 
the proceeds of your pup, is too base to be tolerated, especially as two 
of his mates saw the pup expire, and actually cried over him, they had 
got so fond of him. No, this plan, like sending young dairy stock 
away for cheap grass, does not pay as a rule. Train him to avoid 
strangers as much as possible, as a fawning dog can always be stolen ; 
if he has the habit of fawning on strangers, get them to give him a 
sharp lick or two till ho associates the idea of a stranger with this 
treatment, and has too much respect for his skin to go near them. 

Always use good, light, Englisli leather collars if possible, and 
light, short, steel chains. Cheap gear is the dearest in the long run ; 
always carry a wire muzzle, if travcdling, to save him picking up baits. 
If you leave him anywhere with your horse in street or yard, tie him 
up near the horse ; he is then not quite so easy to steal. 

Varieties. 

The classes of sheep dogs I am acquainted with in New South Wales 
are as under, in, from ray experience, their order of merit as regards 
usefulness : 

Barbs and kelpies Mongrels and crosses 

Smooth-haired collies Bough collies. 

I have placed barbs and kelpies together, as they are both equally 
good, though in rny opinion they are now two distinct breeds. 

The Kelpie (black and tan) is a dog a little smaller than a smooth- 
haired collie, and usually of a much finer bone. They are gnj,nd dogs 
for wild sheep, as they instinctively keep very wide when working 
and never split them. Will not stand scolding or beating, as they are 
of a very nervous disposition, and once cowed, are generally useless 
afterwards. At paddock work they are silent, but will bark if used 
for yard work. The points I give are what I consider a typical dog 
should possess, with some allowance as to build, depending on what 
class of country they are in, working in hot dry country requiring to 
be light of bone and coat, whilst one in colder country, with quieter 
sheep, would require to be stouter in build and thicker in coat. 

Hiiad^ wide and flat between ears, tapering to a point at muzzle with light jaws. 

Earn rather long, with fine leather, but pricked and running to a point at tip, 
without the least suspicion of floppinesa, set wide apart on the skull, and 
inclining outwards rather than forwards. 

EyPM^ brown, quick and eager -looking. 

Shouldersy light and well-shaped for speed. 

LcgSy clean, fine muscular development, light bone. 
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BacJi\ straight, with good loins. 

Jlind(fuarfers, light and muscular, with back thighs well let down for speed, no dew 
claws on feet. 

Height, about 20 inches — bitches a little smaller. 

Coat, short, smooth, and fairly dense. 

Colour, head black, with tan spot over each eye, body black witli sometimes white 
blaze on chest, legs Vdack with tan points. 

Tail, black, slightly feathered. 

General appearance, that of a small prick-eared black and tan smooth collie. 

Thu Red Kelpie . — Is of a red or brown colour, instead of black and 
tan, generally with hazel eyes, a little stouter in build than the black, 
and a good deal hardier, and will stand punishment, but is rather 
headstrong. As in the smooth collie, the blue colour crops up 
occasionally, and are generally very hue workers. Mr. Quinn, of 
Stockinbindyjd^s Coil is a notable example. 

The Barb . — Is a black dog, sometimes witli white blaze on chest, 
with either prick or drop ears, varying in size from that of a black 
and tan terrier to a big collie, and are of very uneven type at the 
present time, some being nearly as woolly as a rough collie, and 
others as smooth as a greyhound. They are hardier as regards rough 
treatment than the kelpie, and many of them will use their teeth on 
sheep if not watched when working, and are as a breed rougher with 
sheep, and not so tractable. The standard I would breed to is the 
same as for the kelpie, except for the colour. 

Collie , — I have only seen a few of these about, the 
best being called the Tully strain, called, as far as I can ascertain, 
after Mr. Tully, of Nelyambo, who imported them. Those I have seen 
were good yard workers, but too noisy and heavy-coated for paddock 
work. 

Crotises and Mongrels . — I have seen some remarkably good ones of 
these, but, like anything elseof doubtful origin, they are too risky to 
breed from, as the pups are generally a conglomeration of all the other 
breeds, and it is impossible to say what they will turn out. 

Rough-haired Collie . — I cannot express in this paper my full opinion 
of the rough-haired show bench collie as a worker, as I am afraid it 
would render the Editor liable to six months imprisonment for printing 
it. As an expert at hunting rabbits or hares, finding the nearest 
shady tree or tank on a warm day, splitting sheep, frightening them 
to death with his never ceasing baritone voice, and making a general 
nuisance of himself, he takes the palm. That is my experience of him 
in ordinary country ; I have never worked sheep in snow country, so 
possibly he might be some use therewith English sheep, if the drover 
using him were deaf, and there were no game about. 

Irnportanee of a Standard . — Whilst freely admitting that they work 
well in all shapes, still I would like to see a standard set up whereby 
we could get evenness of type, and thereby have some guarantee 
when buying a dog that he is from a pure strain as represented. The 
standard should be based on the shape the dog should be for his work, 
and the colours insisted on as a guarantee of purity. A stud-book in 
this connection would be invaluable, and I hope to see one established 
shortly, as with the blue cattle dogs. Judging the dogs at shows 
without a standard is a farce, as the judge gives the award entirely at 
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his own caprice, and there is no check on him. At the Iloyal Agri- 
cultural Show it is a matter of disgust to me that the prizes for sheep 
and cattle dogs are so small, just about paying train fare, which 
renders it prohibitive for a poor man to show there, and I would 
respectfully suggest to the management that the prize money in 
these classes should be increased, and more classes of them made, 
or these two sections be wiped out altogether, and the benches left to 
terriers, poodles, blood-hounds, and so forth, which may be orna- 
mental, but are certainly no use to the farmer. The need of a good 
dog house is also painfully in evidence at the Eoyal (1 round, the 
present cavern being untit to bench a native cat in. If the 
maTiagerrumt of the Sydney sheep show would give any encouragement 
to breeders by giving* prizes for sheep and cattle dogs only at theii* 
annual show, dogs to be benched and judged on points, I am satisfied 
that they would be pleased with the result. It is this lack of 
standards to which, in my opinion, is attributable the awful quantity of 
nondescripts we have in this State at present, as there is little or no 
inducement for a man having good dogs, unless he is like myself, an 
enthusiast on the subject, to breed to type. 

Eegistration. 

'!l^his has always been a source of annoyance to me, small though 
the amount is, as I cannot see what earthly benefit the dogs derive 
from it. I think that in a pastoral country like this every person 
owning or handling stock should, up to either two sheep or cattle 
dogs, be exempt from the tax, as is the case in England. At the 
same time, I would like to see a compulsory system of registration — 
by marks and description — enforced (tattoo marks for preference), so 
that stolen dogs could bo traced and sheep killers identified. 

Origin of the Barb and Kelpie. 

For some years I, like many others, believed that they were a cross 
of the smooth-haired collie and dingo, but after making exhaustive 
inquiries find that they originated thus: About 1875 Mr. Allen, of 
Jeralderie, imported a dog named Brutus and a bitch called Jenny 
from Scotland, prick-eared, smooth-haired, black-and-tan collies. One 
of their progeny was a dog called Moss, a black, prick-eared dog, 
with white blaze on chest. Mr. C. J. W. King, then managing 
Wollengough Station, Humbug Creek, Condobolin, had a fine, prick- 
eared, black-and-tan bitch, called Kelpie, also the progeny of Brutus 
and Jenny, which he mated to Moss, and one of the pups went, as 
usual, to the owner of Moss, Mr. P. J. Cox, of Murengrien. This 
pup was called Barb, — he wns a black dog with prick oars. Mr. Cox 
gave him to a coloured man, who sold him to Mr. Iklols, of Burra- 
wong Station, where Barb got many good pups, and the progeny were 
called after him. Mr. A. E. McLeod, of Wilgar Downs, tells me, in 
an interesting letter, that they (himself and Mr. King, nephew of the 
owner of Kelpie) have always kept the strain pure, tabulated pedigrees, 
and have never used any oiitcross. He says that they always sell 
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a coloured pup, as they find them too rash for show work. It 
will thus be seen that the barb and kelpie did not originate with the 
dingo ; but I think myself, from careful observation, that some of their 
descendants, in careless hands, have got a cross of dingo through 
them. 

I am experimenting with a couple of barb bitches now, crossing 
them with a fine pet dingo I have, to see what they will produce, as I 
know from experience that the dingo cross has produced some 
splendid workers. The wild head, coat, and brush of the kelpie may 
be due to a fox cross, as the gypsies cross with him in England 
notoriously. 

{To he continued.) 


Some so-called Eodder-plants not always edible. 

[Previous reference, AffriciiUural Gazette, August, 1903, p. 705.] 

Tun following letter from Mr. T. E. Grigg, of Fareham, via Girilara- 
bone, is interesting. The specimens he sends are those of Eucalyptus 
hicolor, A. Cunn. (of which E. largtflorens, F.v.M., is a synonym). I 
only wish to say that botanical ly the two specimens appear to me to 
be in every way identical. — «J. H. MAruEN. 

promised to send you some specimens of the Edible Box 
(Ooolabah), but, owing to the splendid season we have had, causing 
the trees to be loaded with leaves, I thought it best to wait till the 
sheep took to tho leaves again, for I wanted to be sure of my 
specimens. I am sending down two samples. No. 1, as you will see, 
is just as the sheep left it, for they ate nearly every leaf, but did not 
touch the seed. No. 2, you will see, has not been touched. Now, 
what makes this so interesting to me is that there is splendid grass 
and salt-bush in the paddock, and quite close to these trees there is a 
swamp and plenty of green grass. I do not understand why the 
sheep will eat the one and leave the other ; the conditions are the 
same. There are the two trees quite close together ; one the sheep 
have cleaned up, and the other they left. To me this seems only the 
opening of a big question. For instance, is there something lacking 
in the ordinary diet? Do the sheep get a something out of specimen 
No. 1 that is necessary for their health ? If not, why do they eat it ? 
I know that the stock-owner will say, ^ Oh, they only want a change’ ; 
but that does not satisfy me, for in the paddock that these sheep are 
there are blue-bush, cotton-bush, and fully twenty varieties of the 
best of our salt-bushes, besides a splendid variety of grasses. I have 
marked these trees, and if you would like specimens at any time I can 
easily send them down. I intend to try the sheep with these two 
trees again later on. I may say that the way I try them is to lop a 
limb and suspend it to the butt of the tree, and leave it till next 
day, and then, if the sheep have eaten it, I know that it is under 
ordinary conditions.” 
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He Plai]tii]g of Sai]dy Plaii]s to prevent drifting. 


[From the Bulletin dt la Socicte Czntrale ForeMiere de Belgique. 1 


8evei?al provinces of Russia contain large areas of shifting sand. 
This, when dried by the sun, is carried by the slightest breeze and 
deposited thickly on the adjacent cultivated fields. One of the main 
causes of this calamity is the destruction of the forests in order to 
clear the land for cultivation and pasture. 

When a vast forest, which keeps the sandy soil cool and compact, 
is changed to an arid plain, dried by the sun and deprived of all 
vegetation, the wind having no obstacle to encounter, raises clouds of 
sand, and carries them to a considerable distance, and the result is a 
disastrous change in the climate and normal conditions of the country, 
having fatal consequences for agriculture. In 1840 to 1850, attempts 
were made in Russia to remedy this evil, and the Governors of the 
Provinces issued orders to the Forestry Departments to find means to 
fix the drift sands. This resulted in some insignificant experiments, 
which were, however, entirely abandoned when the serfs became free. 
When the matter w^as discussed before the Zemdu'ost several 
members of the assemblies insisted that the work should be resumed 
immediately, but their opinion was not su])ported by the majority. 
The price of land was at that time very low, and any expense in- 
curred in improving it was considered unnecessary and useless. More- 
over, such members as handled the question had no notion of the cost 
of the work, nor of the manner of doing it, and the discussions 
became abortive. 

Certain landed proprietors and communes made some attempts to 
fix the soil by sowing oats or by planting sand-willows, but these 
isolated efforts lacked system, and did not go to the root of the evil. 

The Minister for Lands did not appear to attach any importance to 
the matter, and only interested himself in the most urgent cases in 
certain localities. Thus, from 1870 to 1975, in the neighbourhood 
of the towns of Libau and Vindau, the dunes along the Baltic were 
planted to the extent of about 9,500 acres and in 1880 the vast arid 
Crown lands round the town of Narva, adjoining the dunes, were taken 
in hand by the Government of St. Petersburg, and one plantation 
of 500 acres was made in 1893. 

In 1888 the Governor of Astrakhan forwarded a report to the 
Minister for Lands, urging the necessity for fixing the sandy steppes 
of Narinsk; and in 1890 the Forestry Department planted sand-wil- 
lows and also attempted to consolidate the soil by sowing certain 
herbaceous plants. The inhabitants were forbidden to use these plains 
for pasturing cattle. 
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Proper attention to tlie subject was given by legislation for the 
first time in April, 1888, when certain regulations were put in force 
to preserve the Crown forests, as well as private ones. This enact- 
ment referred to : — (1) All forests or bush land having sandy soil, or 
which served as a defence against drift sands, along the seaboard, 
rivers, canals, or artificial reservoirs ; (2) Those forests which pro- 
tected towns, villages, railways, roads, cultivated fields, &c. ; in fact, 
all vegetation the destruction of which might contribute to the forma- 
tion of drift sand. This law, however, only referred to existing forests, 
and no attempt was made to deal with the enormous area of sandy 
plains which had already been formed. 

The matter was left in abeyance until 1891-1892, when a terribly 
dry summer occurred, followed by bad harvests in most of the pro- 
vinces of Russia. This calamity drew the attention of the administra- 
tion and of local Governments to the bad state of agriculture and the 
causes which led to it, one of which was the constant extension of 
the area of drift sands. 

In order to «ascertain the best means of preventing this, the 
Minister for Lands and Agriculture addressed a series of questions to 
the local Governors and Chief Inspectors of the different districts. 
The replies showed that the area of drift sands in Russia in Europe 
was 12,845,000 acres, of which 9,658,000 were part of the Calinuck 
steppes of Kirghiz ; 2,739,000 acres belonged to the towns and vil- 
lages ; and 448,000 to private owners. The main part had been 
formed where trees and shrubs had been destroyed to make pasturage 
of the sandy plains ; and neither the communes nor private owners 
had taken any steps whatever to stop the extension of the drift sands. 

The Minister for Lands and Agriculture declared that it was ab- 
solutely necessary to start, immediately, willow-planting on the sand- 
plains in Astrakhan and 16 other provinces. The choice of these 
localities was made to enable private owners to obtain easily, and at a 
low price, the necessary plants. The Forestry Department also de- 
sired that these first operations should serve as an example to the 
inhabitants, so that future private plantations should be made in the 
best and most systematic manner. 

When, in 1897, the planted area extended to 5,000 acres, the pro- 
vincial authorities were ordered to transplant the willows and deliver 
gratuitously the first plants to all communes or private owners who 
guaranteed to use them for fixing the drift sands. 

The Mimster for Lands also drafted a bill embodying the measures 
to be taken for the fixing of the drift sands, and also for preventing 
their formation. This bill, after having been submitted to and discussed 
by the Land Committees, was transmitted to the Council of the Empire, 
which began to take interest in the matter, and consented to the 
proposal for remedial measures to be taken by the State, and 
instructed the Minister to examine the question thoroughly. The bill 
was slightly altered in conformity with recent experiences, and will soon 
be put in force. Whilst gathering all necessary information for the 
execution of the CounciFs mandate, the Central Committee of the 
Forestry administration started practical measures for fixing the drift 
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sands as far as the power granted to the Minister admitted. Several 
officials visited the affected localities, and the work was organised in 
eight provinces. The Forestry Department took charge of the technical 
part of the work, and plants, seeds, &c., were supplied free to any 
private owner of such sand-plains. The local authorities also granted 
subsidies for the transport of materials, purchase of tools, appointing 
of overseers, and petty expenses. The planting and caretaking was, 
however, at the expense of the owners. The pupils at the elementary 
forestry schools, which were located in the neighbourhood, took part 
in the work in the spring and autumn. The general superintendence 
of all these operations was confided to the (Hiief Inspector of Forests, 
M. Kostiajeff , who has specially studied the best means of fixation used 
in other countries as well as in Russia, and who possesses a thorough 
knowledge of the subject. An engineer of the Forestry Department 
has charge of the works in each province. Sub-engineers from the 
same department attend to the works in the various districts of the 
Provinces, analyse the sandy soil, consult with owners, and draw up 
reports on the progress of the work for the local authorities to obtain 
the necessary subsidies. They also organise the transport of materials, 
assign the different jobs to their surbordinates, and superintend the 
planting. The subordinates survey and analyse the soil, and look after 
the labourers. When analysing the soil, a plan of the plain is first 
drawn up, and the quality and thickness of the soil to the diluvial 
strata, as well as the nature of the vegetation, is ascertained. All the 
arborescent plants are very carefully examined. The territory planted 
must be carefully guarded against the invasion of cattle. The local 
authorities have to purchase the necessary tools (Eckerts^ ploughs, 
dibbles, shovels, &c.) for the work of planting. The Inspectors of the 
Forestry Department visit the plantations regularly in the summer, and 
give minute instructions as regards replanting in the autumn or spring 
such parts as have suffered from drought or storms. The cutting down 
of the willows in the new plantations is only done in the third year. 

The functionaries of the Forestry Department have also to give 
popular lectures on Sylviculture in the surrounding districts, to spread 
an elementary knowledge of the same, arrange exhibitions, and give 
any information desired. 

The nurseries on sand-plains belonging to the Crown can now supply 
sufficient material to the private owners, and five years^ work (1898 to 
1902) has sufficed to complete the system. 

The consolidation of the soil on mountain slopes, in bogs, and other 
places unsuitable for agriculture has also been started recently on the 
same lines. From 1898 the staff employed has rapidly increased from 
two to 44 engineers, 12 superintendents, and 22 pupils from the forestry 
schools in 1902. The area of drift sand-plains planted with willows, 
black poplar, white acacias, and other species of trees was 2,500 acres 
in 1898, 10,000 acres in 1899, 12,000 in 1900, 32,000 in 1901, and 
27,000 in 1902, or a total of 83,500 acres. The officials demonstrate 
to the proprietors of sandy plains the advantages and necessity of 
these works, and a large number of plantations have been established 
by private persons, 92 in 1901, and 320 in 28 districts in 1902. At first 
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only willows were planted^ but, since 1900, pines, black poplars, birch, 
white acacias, and other species have been employed. The Crown 
nurseries for this purpose have also been greatly extended. 

The annual subsidies offered by the local authorities for the planting 
of sand-plains have increased from 2,500 roubles in 1900 to 40,000 
roubles in 1908. The total cost of planting 83,500 acres in five years 
amounted to (>00,000 roubles (about £48,000), of which the State 
contributed 220,000 roubles, private owners 320,000, and local author- 
ities 60,000 roubles. This represents a cost of about 11s. 6d. per 
acre, of which 3s. 6d. is for plants and materials, &c., and 8s. for 
labour. 

An important start has been made, but much remains to be done, 
as there still exist 11,250,000 acres of such sandy plains. The utility 
of the work has been indisputably proved, as the want of good land is 
being more and more felt in Central Russia (whence numerous 
families are emigrating to Siberia) and this part is just the one 
principally affected by drift sand, and where many thousands of acres of 
good land are annually devastated. An example will demonstrate 
this. The village of Terechowo (in the Nijnidievitsk district) had in 
1802 only 400 acres of sand, which since have increased to 4,400, and 
in the dry summer of 1901 the drift sand covered and destroyed 190 
acres of wheat. 

According to recent statistics, the drift sands increase annually 
from 1 per cent, in the Province of Voronege up to 5 and even 
8 per cent, in some districts. This shows conclusively the 
necessity for stopping their progress by means of plantations. The 
transformation of arid plains of sand into forests will pay well, and 
will alway add to the national prosperity. The subsidies granted by 
the law of 26 February, 1901, for sylviculture have greatly helped to 
effect the consolidation of these sands, and apply to any species of 
arborescent plantations established for the same purpose. 


PiioTECTiNG Young Fruit-trees from Hares. 

Mr. Philip Winchester, of Kentville, Cullen Bullen, writes : — A 
couple of years ago hares were very troublesome at my place, barking 
many apple-trees, and some pear-trees 8 or 9 inches through. I 
think the drought caused them to be worse that year than in previous 
years, and cow-droppings and lime, which I had applied with success 
before, was of no value. I therefore mixed equal parts of boiled 
linseed oil and Stockholm tar, and painted the trees to about 3 feet 
up from the ground. At first the hares took out a small piece of bark 
the size of your finger-nail from several trees, and then left them alone. 
The dressing appeared to do the trees good. Trees half an inch through 
can be dressed without in the least damaging them. 
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Co-operative Agricultural Societies. 


Thk following is a copy of a Bill introduced by M. Clementel in the 
French Parliament to provide for Co-operative Agricultural Societies: — 

CcmMitiition of the Societies . — Any agricultural trading syndicate 
can form co-operative societies for storing, handling, and sale of the 
agricultural produce of its members, and for tlu^ purchase of articles 
necessary for the professional wants of its members, but the operations 
must bo carried on exclusively fV>r the bem^fit of nuunbers. 

Cajyital and e.rtent of liaJnlities.~ --'rhQ capital of such co-operative 
societies must not be raised by transf(‘rable shares, but by nominative 
shares, siil)scribed by the syndicate wliich has formed the society, or 
by any other association or society approved of by the syndicate, and 
the sliares must be fully paid up. A co-operative society can bo 
constituted without any capital. 'Jdie responsibility of tlu^ shareholders 
towards the trade creditors may be nil, or limited to the amount of 
the share, or to a multiple of this amount, or it may be unlimited. 
The 8tatut('S of the society must clearly indicate if this responsibility 
is individual or colh'ctive. 

FiihUritif . — Ifefore any o]')(‘rations take ])hice, the statutes with a 
complete list of th(Midmiiiistrators or dirt'ctors, and of the shareholdets, 
giving their names, professions, domiciles, and the amount of each 
subscription, must be sent in duplicate to the Chitvf Inspector of 
Agriculture of the province in wliich. the sociedy has its head otlice. 
Jfofort^ February lb, in each year, the society must send to the same 
olficial a duplicate list of all new or resigned members, and balance- 
sheets, showing receipts and expeiLditur(‘, as wadi as the transactions 
elfected during the preceding year. The luspodor must see that 
these documents are pulilished in the local news|)a{)ers, and sent in 
duplicate to the office for information of the Minister for Agriculture. 
These documents must also be aixicssible at the head office of the 
society to any person desirous of consulting them, arid copies given to 
anyone requiring them, eitlier gratis, or at a small charge. All papers 
emanating from the society must mention the nature of its trade, the 
amount of capital paid up, and the total responsibility assumed by the 
members, giving the date to which these details refer. Any alterations 
in the statutes must bo published in the same manner as the statutes 
themselves. 

AdmissioUj retirement, or exclusion of memhers . — The transfer of 
shares can only be made to members of the syndicate to which the 
society belongs. The directors can refuse the transfer until submitted 
at a general meeting. When the interest of a deceased shareholder 
devolves on a person unsuitable to take part in the society, the value 
c 
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shall be paid to him, and he assumes no personal liability. Any share- 
holder can retire from the society at any time, and obtain payment for 
his shares. The capital must, however, not be reduced by such 
resignations below the original amount indicated in the statutes. The 
council of administration, or directorate, have the power to exclude 
any member for a grave reason, without submitting the matter to a 
general meeting, but must pay him the value of his shares. The 
exclusion shall be compulsory as regards shareholders who cease to 
belong to the syndicate to which the society is annexed. The repay- 
ment of the shares shall be at a rate fixed every year by the general 
meeting, and shall not exceed the original amount paid. Every retiring, 
deceased, or excluded shareholder shall be liable for his engagements 
to the society, and to third parties, by reason of the transactions of 
the society up to the close of the audit. The actions resulting from 
this obligation shall be limited to two years after that date. 

Orgcmimtum af the Society . — The general meeting shall be composed 
of all the shareholders, and the statutes must fix the majority required 
in voting to carry decisions. When all the shares are taken up by one 
syndicate, the general meeting will be that of the syndicate. When 
all the shares are taken up by two or several syndicates, the statutes 
shall indicate that the general meeting is constituted by proxy 
representatives appointed by the syndicates. The general meeting 
appoints a directorate, which must present a balance-sheet each year. 

Apjwopriation of funds and profits . — The directors shall fix certain 
rules as regards the profits to bo charged on the transactions of the 
society, and such profits are to be applied to — 

1. General annual charges. 

2. Payment of annual interest to the shareholders, the amount of 

which shall be fixed at the general meeting, but must not 
exceed 4 per cent. 

3. Formation of a reserve fund. 

4. Payments of trade-creditors and shareholders. 

The surplus shall be credited pro rata to the accounts of the share- 
holders, and shall not be paid as a dividend in any form whatever. 
When the society is dissolved the reserve fund and other assets shall 
be used for the payment of all trade-creditors and shareholders. The 
surplus becomes the property of the syndicate to which the society 
belonged; if to several syndicates, the statutes decide the mode of 
division. 

Repayment of shares . — When the reserve fund has become equal to 
the original capital of the shares, these can be repaid, but still carry 
the same liability. 

Inspection — Unions . — The transactions and books of the co-operative 
societies must be audited at least once a year by the auditors appointed 
by the Minister for Agriculture, or, if isolated, by the Chief Inspector 
of the province. If the society is affiliated a union of associations or 
agricultural societies, the auditor is appointed by such unions. The 
auditors are granted every facility and power for carrying out their 
W'ork, and are paid by the society. The co-operative societies may 
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form themselves into groups or unions on similar lines. The statutes 
must fix the number of votes accorded to each society at the general 
meetings of the union. 

Legal status. — The co-operative societies defined by this Bill are 
subject to the la,WB and usages of commerce. 

Penal 'protnsions. — It is forbidden for any person or society carrying 
on the operations defined by Clause 1. and wbo do not conform to the 
operations of Clause 6, to assume the name or title of Agricultural 
Co-operative Society, or a title which might lead tlio public to suppose 
that they followed a disinterested trade. Any offender against this 
clause shall be prosecuted by the Government, and fined from hs. 
up to £20. 

Pinancia.l aid from the Government. — A sum of £200,000 to be 
granted as advances, without interest, to co-operative societies con- 
stituted in conformity with this Bill, for the purpose of building and 
fitting up stores for agricultural produce. Tlie distribution of these 
grants to be decided by a committee on which three members must 
be represented by the societies organised for the collective sale of 
agricultural produce, d^he amount of the advances must not exceed 
four times the capital paid up or double the liability assumed. When 
the advances are used for building purpose, the Government shall 
hold a mortgage on buildings and fixtures, to be stated on the receipt 
form for these advances. 


Tueatment poll Antiikacnose or Black-spot oe Guapes. 

Me. B. Hall, of Liudaville, in commenting on the statement of the 
Viticultural Expert to the efl‘ect that no treatment after the appearance 
of the disease on the berries would be practicable, and that the only 
effective means of protecting the crop is by means of the winter dress- 
ing of sulphuric acid, points out that there are growers wdio consider 
that anthracnose can be checked at any stage by the application of 
Bordeaux mixture. Mr. Hall states that in the early part of December 
he saw two growers in his district spraying a beautiful lot of vines, 
Late Sherry, which were quite free from disease. Upon inquiring the 
reason, he was informed that the spray was being applied with the 
object of preventing the development of the Black-spot. They further 
stated that through not keeping the pump going last season, even 
when the berries were as large as peas, a couple of hours' rain produced 
such a crop of Black-spot that the vines returned only four cases 
where they anticipated 200. 

At his own place, Mr. Hall says he had not had any Black-spot for 
the past six years, and consequently was not expecting any, but owing 
to the humidity of the season, the disease got a start, and before he 
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had noticed it several vines had been almost denuded of leaves. He 
started to spray. Result, immediate check. With further rain the 
spot developed again, and was checked with the spray, the vines 
acquiring a new growth of foliage. During the early part of December 
two thunder-storms were experienced, and each time the spot developed 
and was checked by spraying. Concerning the winter dressing, 
Mr. Hall does not consider this half as effective as the spring dressing. 
His neighbour gave his vines two very strong dressings in the winter, 
and they were worse in the following summer than ever before ; but 
the bluestone checked it with him in the first application. 

As to the statement of the Viticultural Expert that the mycelium of 
the fungus secreted itself in the old bark and the buds of the cane 
during winter, and came away in the spring with the young growth, 
Mr. Hall would like to know what became of the mycelium in his case 
during the last six years, as the spot did not develop until this season. 

Mr. HalPs statement was brought under the notice of the Viticultural 
Expert, M. Blunno, who states that while there may be better remedies, 
up to the present there is not known any treatment that can be re- 
garded as reliable for the prevention of Black-spot of grapes as the 
dressing of 10 per cent, solution of sulphuric acid applied at the proper 
time — just before the bursting of the buds. This treatment is the 
result of carefully conducted experiments with numerous substances 
and chemicals in many different seasons. When it fails, inquiries almost 
invariably reveal the fact that the application has been inopportune. 
While Mr. Hall’s letter was in the office, Dr. Fiaschi happened to call, 
and the Viticultural Expert asked the doctor, as an experienced 
grower, whether he had found the Bordeaux mixture as a summer 
dressing effective against Black-spot. He said he had not, but had 
always had good results with the preventive remedy of a winter 
dressing. Mr. K. Scobie, of West Maitland, another competent vine- 
grower of many years standing, is now obtaining from France two 
specially-fitted spray-pumps for the application of the 10 per cent, 
solution of sulphuric acid as a winter dressing against Black-spot. 
In passing, it may be mentioned that in using this solution, ordinary 
pumps would be corroded in a few days, hence it is necessary to have 
the pump lined with a special composition that is not attacked by acids. 
Many of these pumps are placed on European iharkets. With reference 
to the vineyards around Elderslie, viz., that summer spraying would 
be of little use, the crop had been destroyed while the vines were yet 
in bloom, and no spraying could have possibly restored it. Enough 
leaves had been left to help the proper summering of the canes from 
which to choose for the next pruning. The question that is most 
material to the vigneron is whether, having lost his crop, he would 
gain anything by repeatedly spraying after every summer shower. 
In the opinion of the Viticultural Expert, he would not ; hence the 
recommendation to the growers concerned. 
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Useful Australian Plants. 


By J. H. MAIDEIST, 

Government Botanist and Director, Botanic Gardens, Sydney. 


No. 85. Eragrostis setifolia, Nees. 

Botanical name. — Erarfrostisy already explained; setifolia, Latin, seta 
a bristle, /o^mm a leaf, in allnsion to the narrow bristly appearance 
of the leaves. 

Synonym. — E. chmtophyllay Steud. 

Botanical description (B.Fl., vii, G48). 

Siem»^ from a shortly-thickened, almost bulbous, slightly woolly-hairy l)ase densely 
tufted, slender Init rigid, G inches to 1 foot high, often leafy to the inflorescence. 

Lenj' A very narrow, convolute or setaceous, glabrous. 

Fanicle narrow, 1^ to 3 inches long, shortly branched. 

SpikeJeM usually rather numerous, shortly pedicellate, scattered or crowded, flat and 
thin, 2 to 4 or rarely G lines long, 1 to lines broad, six to thirty-flowered. 

Glumes closely distichous or rather loose, f line long, obtuse or almost acute, hyaline 
or purplish, the lateral nerve prominent on each side at the ))a8e. 

Palea nearly as long, glabrous. 

SfamenSj three. 

07'ain small, ovoid-oblong. 

Value as a fodder. — Inferior, because of its wiry nature. At the 
same time it provides useful feed when quite young. 

Habitat and range. — Found in all the States except Tasmania. An 
interior species. 


REFERENCE TO PLATE. 

A. A specimen with short spikelets. 

B. Part of inflorescence, enlarged. 

C. A single spikelet. 

D. Part of spikelet, showing the rhachis. 

E. Flowering glume and palea. 

F. A specimen with long spikelets. 

G. A single spikelet. 

H. Flowering glume, palea and grain. 
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No. 86. JEragrostis leptocarpa^ Bentli. 

Botanical name, — Eragrostisy already explained ; leptocarpaj slender. 
The narrow grain^ to which the specific name alludes, is characteristic 
of the species. 

Botanical description (B.FL, vii, 644). A bushy grass of about a 
foot high when in flower. 

Panicle at first narrow, at length spreading with numerous much-divided capillary 
branches, the lower ones often clustered and in the larger specimens 6 inches 
long and the whole panicle 9 or 10 inches, in other specimens much smaller. 

Spikdets narrow-linear, 2 to 3 lines long, loosely 6 to 12*flowered, pale-coloured and 
shining, glabrous. 

Glume.^ very narrow, rather acute, 2 line long, thin and hyaline, the lateral nerves 
not very conspicuous. 

Palea nearly as long. 

Starnem usually two, antliers very small. 

Grain oblong-linear, sometimes very narrow’ and as long as the glume, in other 
specimens shorter. 

Value as a fodder. — Nothing is definitely known of its value in this 
respect. It is probably only of medium value, but still desirable, 
because of its drought-resisting qualities. 

Habitat and range. — This is a Central Australian species previously 
recorded from South Australia, Queensland, and Western Australia. 
Mr. Betche and I first recorded it from New South Wales,* Mr. 
J. W. Johnson having sent it from Olive Downs, Tibooburra,^in the 
extreme nCrth-western corner of this State. Since then, Mr. P. 
Corbett has sent it from the Paldrumatta Bore via Wilcannia, and 
doubtless ere long it will be sent from many other far- western localities. 


REFERENCE TO PLATE. 

A. Part of inflorescence, enlarged. 

B. A single spikelet. 

C. Spikelet enlarged, showing the rliachis, 

B. Flowering glume and palea. 

E. Grain. 


Proceedings, Linnean Society, N.S.W., 1901. 
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Notes on New South Wales Weeds, including 
some new ones. 


By J. H. maiden. 

In my capacity of Government Botanist_, the determination of weeds 
and giving information concerning them have kept me very busy 
during the last few months. I have not time to make a formal weed 
report or even a list of all the weeds, but I submit a few notes which 
are worthy of wide attention. I may say that it is the opinion of a 
great many people that we have a Weeds Act in New South Wales. 
1 know of none, and I warn people against reporting a weed to the 
Govorrirnent as if there were nothing else to do. The elbow grease 
then commences. I do not say that all weeds should be eradicated, 
e.g. in the case of many with feathery seeds, belonging to the thistle 
family, it would be idle to attempt such, but many weeds should be 
carefully eradicated before they mature seed and conscientiously burnt. 

At a meeting of the Royal Society of New South Wales, held on 
the 4th November, I made the following statement : — 

Weeds. — These have made great headway during the present 
favourable spring, but it must be remembered that their presence, in 
many cases, is directly traceable to the drought. A number of weeds 
have been shown to be new to the State,* while others have made 
their appearance in districts widely separated from those in which 
they were previously found.t In many cases their presence has been 
directly traced to imported fodder. 

The Ctqie Tulip (Homeria collina, Siveet) in New South Wales, 

Mr. R. Baynes, of Fernhill, in the Penrith district, sends some 
bulbous plants in seed to the Department with the information that 
the plant in question is spreading, and that it is known to have caused 
the death of some cattle. It turns out to be the so-called Cape Tulip 


• Mr. Maiden exhibited four bad weeds, not hitherto recorded for the fState, which 
had come under his notice during the previous fortniglit, viz. ; — (1) Amsinckia intermediay 
F'isch and Me 3 ^er, a 3 ’ellow-flowered member of the Forget- mo-not family, from Blaynoy. 
(2) Adoivs aiitumnalU^ Linn., the Autumn Pheasant’s Eye or Ked Chamomile, a pretty 
plant belonging to the Buttercup family. It is a European plant, and comes from the 
Berrigal district. (3) Lactuca ncariola^ Linn., “ Prickly Lettuce,” from Barraba, a 
weed difficult to cope with because of its feathery seeds, and which he had already 
received from Aberdeen and Wollongbar in 1899. (4) Sif^ynihrinm orienUde^ Linn., a 

weed belonging to the Mustard family and native of South Europe. This also hails from 
Barraba. 

t The Cape Weed, Gryptontemma calendulacta^ R. Br., a Dandelion-looking plant, which 
has been sent this season from numerous New England localities as a stranger, was 
exhibited as an instance of a plant from wideb^ separated districts from which it was 
previously found. 
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{Homeria colUna, Sweet), a plant belonging to the Iris family, which 
has already a pretty extensive literature. It would appear from Mr. 
Baynes^ letter, and also from the small sack of plants he has sent, 
that this plant has obtained a good footing. I am sorry for this, as it 
is undoubtedly a well-proved poison plant. An exhaustive pamphlet, 

Report on a poisonous species of ^ Homeria,^ by Mr. D. McAlpine, 
was published by the Department of Agriculture of Victoria, inasmuch 
as the plant has escaped from gardens near Melbourne, and has 
poisoned cattle. It is a well-known pest in South Australia, and 
there is an article on it in the Journal of Agriculture of South Australia 
for September of last year, p. 71. Apart from the abundance of seed 
(and the capsules of the plants now sent are full of it), it is propagated 
abundantly by the innumerable little bulbils (incipient plants) which 
the plant bears. I know of no means of coping with it except by 
carefully digging it up before it seeds. It is a pretty plant, and is an 
escapee from gardens. Zealous war should be waged on it. It seems 
to me that it has not been formally recorded as a weed in New South 
Wales, although I have been aware of its existence in gardens in this 
State for years. It possesses a facility for getting the wrong side of 
the fence. 

The plant is also poisonous to human beings. See a case of death 
following eating of the bulbs {Agricultural Journal of Cape of Good 
Hopej October, 1903, p. 891). 

Calvary Clover (Mcdicago intertexta, Linn.) A new for the 

wool-grower. 

This is a Medick or Trefoil, with coarse leaves, say an inch to an 
inch and a quarter, and large fruits. My readers have noticed the 
little copper-col ourt'd blotches in the common Medick [M. denticulata^ 
Wilid.) figured in the Gazette iov November, 189G. In the Calvary 
Clover the blotches are much larger and sometimes shaped like a rose- 
leaf. To these blotches the plant owes its name of Calvary Clover. 
The legend is that the plant grew at the foot of the Cross, and that 
the splash of our Saviour^s blood caused the markings in question. 
The name of the plant is Medic ago inter teada. I have received it from 
a correspondent at Maniklra, and, since it contains the largest and 
worst burr of any of the Medicks known to me, I earnestly warn my 
readers against it The burr is of the size of a largo cherry. The pod 
is spirally wound up, as indeed arc all these burrs, and when it is 
pulled out it resembles a centipede, being several inches long, and 
having innumerable spines. It is altogether a formidable }>est. 

A new grass. 

Bromus ruhens, Linn., a grass new for the State, introduced from 
the Mediterranean region. It is allied to B. sterilis, Linn., and 
although it produces fair feed when it is young, the long awns and 
rough glumes of the species render its room better than its company. 
It comes from Mount Ida, Whitton — how, it is hard to say — probably 
in feed. 
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Lessons of the Drought. 

(Continued from page 64. ) 


Maitland Land District. 

IVlu. M. Barlow, Surveyor, reports : ~ During the drought, and since its 
hreaking up, I liave had opportunities of learning the experience gained by a 
good many of the leading pastoral ists and farmers in the above-mentioned 
districts, and from such reliable information and from my own personal 
observations T give below, under the various headings suggested by the editor 
of the Gazette^ the conclusions T have arrived at. 

The Crops lohirh resisted tJ^e Drought most conspiruoitslg. — In all parts of 
this district, lucerne, wliethei' ii*rigated or not, resisted the drought best, and 
in the northern part of the Scone district, prairie-grass was also found to I’esist 
the drought well, and Algerian oats stood well on tlie upper reaches of the 
Hunter. 

The Grasses ivhich stood longest, and which have heen most qnicklg re- 
habilitated. — In all pai’ts of this district, lucerne stood longest and re(u)vered 
most quickly, and in the Mu swell brook and Scone districts cou{?h-grass, 
prairie-gruss, and all dc'scriptions of trefoil stood longest and recovered most 
quickly. In the Merriwa and (hissilis districts (basal ti(^) blue-grass, 
kangaroo-grass, and bai’ley-grass stood longest and recovered most (juickly. 

The Methods of Cultivation ivhich effected the most striking results. — Irriga- 
tion was very successful in this district during the drought. Mr. J. C. 
White’s “ Edenglassie ” irrigation farm, and Mr. B.. T. Key’s “ Bengalla ” 
farm provided valuable object-lessons for this district, showing the splendid 
results whicli could be obtained and the inestimable value of irrigation in 
times of drought. 

In all parts of the district T observed that deep ploughing and frequent 
harrowing gave the l)est results ; the good effect of frequent harrowing was 
most noticeable on lucerne (U’ops. 

Mr. W. E. Abbott, of Wingen, informed me that the drought did not in 
any way damage his old established lucerne or prairie-grass paddocks, and 
that they recovered much more (juickly, and afforded good feed months before 
the native grasses ; also, that all paddocks that had been ploughed stood 
l)etter and recovered more quickly than uncultivated land ; and he is of 
opinion that it would pay to cultivate native grasses, even if otlier grasses 
were not sown. 

The breeds of Cattle which proved to he most hardy. — Devon cattle proved 
most hardy in the Scone, Cassilis and Merriwa districts ; Herefords and 
Devons and Polled Angus in the Muswellbrook district ; Durhams in the 
Singleton district; and Polled Angus in the Upper Hunter or Belltre(>s 
district. 

Ths breeds of Sheep which proved to he most hardy. — Merino sheep proved 
the moat hardy in the Scone, Belltrees, Merriwa and Cassilis districts. 



162 


Agricultural Gazette of N.S. W. [Feb. 2, 1904, 


The breeds of Horses which proved to he most hardy, — Thoroughbred horses, 
or horses with English or Arab strains, and Welsh ponies proved most hardy 
all through this district. 

The effects of droughty conditions on Insect Pests . — It seems to be the 
general opinion in this district that the drought had no appreciable efiect in 
checking insect pests, but rather that such pests retained vitality and caused 
more destruction on account of the debilitated shite of plant life. 

The effect of droughty conditions on Diseases. — In most parts of this 
district stock were very liealthy during the drought, but in a few places 
aphis attacked horses and slieep badly. 

systems of feeding which proved to he most effective during the drought . — 
In the Singleton, Scone, Belltrees, Merriwa and Cassilis districts chaff and 
straw, with molasses, and clialf and corn fed from troughs, and lucerne hay 
fed in the paddock, proved to be most effective systems of feeding stock. 
Many cattle were kept alive by being fed on river oak, and sheep did fairly 
well on white box and ironbark. The chief ksson learnt was that feeding 
should be starred before the stock get too low. In the Muswellbrook and 
Scone districts many dairy cattle were kept alive and in fair milking 
condition on boiled prickly pears, mixed with chaff or molasses. 

It is generally considered in tins district that molasses is a good substitute 
for green feed. In the Merriwa and Cassilis districts, on th(^ basaltic soils, 
the wonderful rapidity with whi(ih the herbage* and native grasses ai)|)ear*ed 
when the rain came, although they ap})arently had not seede^d foi* years, was 
very noticeable ; many herbs not previously known in this district have 
appeared since the drought broke up. 

'The effects of the drought on afforeMatiori. — I notic(Ml that on stony hill- 
sides and shallow soils all over this district many young white and yellow 
box, ironbark, and spotted gum trt‘es died. 

I noticed that all over this district marsupials (with the ex(;eption of 
opossums and kangaroo rats) died in hundreds, even where sheep were 
holding their own on whatever they could pick up. 

IFater Supply. — In the Upper Hunter district, Belltrees, Stewart’s Brook, 
Moonan Brook, &c., the small springs and streams stood better tlian the 
larger ones, and the water supply was not so short as in many previous 
droughts. I noticed that when there was sulhcient water supj)ly, stock did 
well on dry feed, such as chaff and hay. 


Mr. S. R. Bp:atty, Surveyor, ’ reports : — In the districts wliere I was 
engaged upon held duties, viz., along the coast between the Hawkesbury and 
Manning Rivers, and extending for a distance of 30 to 40 miles inland, there 
was practically no drought; in fact, the whole of the coastal districts were 
favoured with such beneficial rains that the natural pasturage was on the 
whole good enough even at the driest times to not only satisfy local require- 
ments but also accommodate many thousands of cattle and sheep sent for 
agistment from the less fortunate inland districts. 

Upon a few occasions I was required by my official duties to travel through 
the Singleton and Upper Manning districts which, during 1901-2, suffered from 
partial drought, but upon each trip my visit was so short that I was unable 
to gain any definite information of value in connection with the proposed article, 

In the Muswellbrook, Scone, and Cas.silis districts a severe drought was 
experienced ; all crops failed and great losses of stock occurred. My only 
visits to those districts, however, Were made after light rains had fallen, so 
that the most severe conditions hod been greatly mitigated and the effects of 
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the prolonged drought were only prominently brought under observation by 
the dryness of the watercourses and the paucity and poverty of stock. 

In normal seasons the average rainfall of from 40 to 60 inches per annum 
is found somewhat excessive along the coast, both the pastoral and agricul- 
tural country producing the best returns in moderately dry seasons such as 
were experienced from 1897 to 1902, when the average rainfall was from 60 
to 40 inches. Although a few places in the higher portions of the coastal 
districts suffered from tlie want of rain for a few months, they could not in 
any sense be referred to as “ drought-stricken,” their sufferings being only 
temporary ; numerous running mountain streams afforded abundance of water 
for domestic requirements, and relief for stock could easily be obtained by 
the good pasturage available within easy droving distances. The only time 
when matters v/cre at all serious throughout the eofistal districts was during 
the autumn and winter of 1902. Owing to the light rainfalls in the previous 
sp)ring and summer, the maize, wheat, and green fodder crops (bar ley, sorghung 
<fec.) were small, and the pasturage also suffered ; but on the other hand the high 
prices realis(Mi to a great extent compensated for th(‘ smallness of the crops. 
Also, this district throughout the wliok^ of the dry seasons (contributed very 
largely to tlie supply of fat stock for* the local and Sydney mar*kets. As tire 
T/esult of inquiries made from agriculturists, pastoralists, and manager's of 
finaiKual institutions, it would appear that the majority of the ])roduc(‘rs in 
this district, by obtaining the highest ])ric(\s for their pr‘(Kluee and stock, and 
by taking for agistment, at giva-tly enhanced charges, thousands of starving 
stock, may be said to have benefited by th(^ misfortunes of others in the 
( 1 rou gh f }-s t r i c k en d i s t r* i c t s i n 1 and , 

The four nujst prominent matters which have come under* iny observatiorr 
in connection with the drought are ; — (e) Owing to th(' want of sir rfacre water 
and soakage ther’efrorn, the numerous sprrings and wells used for the watciring 
of stock on the lo>ver:-l 3 dng lands Irecanu^ either v(*ry brackisli or salt ; also 
large areas of lucerne on the alluvial Hats were kilhd by tire salt water' 
affecting the I'oots of tire plants, {h) Dui’ing the years 1901-02 there was an 
almost (.complete failui'e in the growths of the i'cmI and vlrite clovers ; these 
grasses, however, r*e-C‘stablished thems(‘lv(‘s when heavy T'ains wtu-e expei'icnccal 
this year, and they are now growing luxur-iantly. (c) Large tr*acts of open 
marsh and rnoordand, which in ordinary seasons affoi'd rough, coarse pas- 
turage for cattle, were altogether useless dui'ing the dry weather, (d) Since 
the break-up of the drought, the whole of the Lower Hunter and ccmstal 
districts have been infested with “Cape weed.” This pest first made its 
appearance in these districts after the drought of 1888, but was seen in onl)^ 
a few isolated spots until 1895, when it disappeared ; during the autumn of 
this year it reappeared all over the districts and spread so rapidh^ over the 
richer portions as to already greatly depre(;iate the pasturage, and it now 
threatens to ruin (at least temporarily) large areas of valuable grazing 
country. As it was not known as a noxious weed in this district prior to the 
break-up of the recent drought, its sudden appearance in such larger and 
luxuriant growth is probably traceable to the great traffic during the drought 
by stock travelling from the inland districts to the ccmst for pasturage. 


Mr. C. H. Langley, Inspeotor of Conditional Purchases, Taree, reports :~ 
Grasses . — In the part of the Western district where I was working I found 
that the Johnson grass, foxtail, and a grass that goes by the name of “ red 
grass ” out there, were the best. The variegated thistle was the only fodder 
plant to my knowledge ; it is fairly drought-resistant, and the stock feed 
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readily on it either in a green state or when cut and let to lie ; it would also 
make a good ensilage mixed with other grasses, but the quantity of it is 
limited, as it chiefly grows on the banks of the Macquarie. The paspalum, 
which is being grown in the ccmstal district and thought highly of, I do not 
think would be a success in the Western districts, but the chief grasses here 
to stand all weathers are the couch and bully-couch, besides the paspalum. 


Mr. E. a. Harris, Surveyor, Maitland, reports : — During the last three 
years my duties have been confined chiefly to the counties of Durham, 
Gloucester, and Macquarie, a part of the State which the late drought visited 
less severely than almost any other ; the efliects therefore have not been so 
severely felt, nor are they so apjiarent as in less fortunate districts, the 
consequence being that settlers have learned but little to guard against the 
effects of any future drought. On a few holdings coming under my notice 
action has been taken to store surplus water in the back paddocks, but the 
practice is the exception, whereas it should be the rule. Very little effort is 
made to store hay or grow root crops for feeding stock in winter, and ensilage 
is an unknown quantity. 

Grasses , — Some attention is being given to supersede the natural grasses 
by sowing others, chiefly cocksfoot and clover, though in the Comboyne 
Brush the settlers seem to prefer perenniwl rye grass, but throughout the 
district paspalum is (‘omiiig into favour. It is easily propagated by dividing 
and planting the roots, and the seed germinates freely in favourable soil witJi 
plenty of moistui*e, but is apt to fail in dry seasons. When established it 
appears to be hardy, prolific, and relished by stock. 

Itingbarking. — Much of the poorer grazing land of the district can be much 
improved by judicious i-ingbarking and clearing, but owing to the tendency 
to sucker and seed, the undergrowth requires attention for five or six years, 
which m6)ans much labour or considei’abJe expense. If this work is neglected, 
ring barking generally does more harm than good. Much of the success of 
the operation depends on the season chosen. The most favourable time is 
found to be when the sap is fully up, and preferably after a wet season. 

Prior to the last three years I was employed in the far west and south- 
west, and have had much experience of that country in all seasons, and 
witnessed the disastrous effects of the windstorms on the drought-stricken 
bare plains. Much of this is due to overstocking in the early stage of the 
drought, aggravated by the advent of the rabbit. That it is not due to the 
drought and rabbit solely (as is generally alleged) I have frequently seen 
ununstakable and undeniable evidence. Loss of stock in time of drought 
could be greatly minimised, if not entirely avoided, by adequately storing the 
surplus suj)ply in good seasons. At the present time there are thousands upon 
thousands of tons of grass and herbage going to waste, which could, and should, 
be stored away in the form of ensilage, which could be kept for an indefinite 
time, and increased as opportunity may occur. Although so important to 
graziers and settlers generally, the making of ensilage and its advantages are 
subjects of which few have any practical knowledge, or take any interest in, 
the general opinion being that it is not worth the trouble, that the expense 
is prohibitory, and difticulties overwhelming, and fail to realise that it 
is practically imj>erishable from fire or weather, that when made it is 
available for any emergency at any time. The storing of ensilage is, to my 
mind, the most important lesson to learn from the late drought, though the 
conservation and distribution of water should be actively pursued and 
developed, both by the State and individual effort. 
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Richmond River District. 

Mr. C. H. Gorman, Manager, Wollongbar Experimental Farm, Eich- 
mond River reports : — Like other districts this particular part of the 
State was visited by exceptionally dry periods during 1902-8, but un- 
like many other parts the effect was not so serious and the word 
drought cannot be properly used. Old records go to show that the 
season was the driest experienced for the last fifty years and it was 
not pleasant to bear, but it is remarkable how quickly the district 
recovered. During the latter part of last year and the early part of 
the present year the outlook was anything but cheerful and many were 
beginning to wonder what was going to happen. Crops were looking 
bad and were being fed off to stock long before maturing, and even 
the pastures looked parched and burnt; but the response to a few 
points of rain was encouraging and showed that with anything like 
ordinary treatment the district would not be so badly off. It came to 
many that they were carrying too many stock and the next move was 
the disposal of the surplus. Fortunately buyers of fat cattle were 
around and good prices were obtained. I do not think that many 
farmers will in the future run the risk of overstocking on account of 
the lesson learned during the period under review. In past* seasons 
there has always been an abundance of feed, in fact more than was 
required, and the thought of a stand-by had occurred to very few. 
This was another lesson learned, and one could hear the remark often 
expressed that no one would be caught napping again. Provision 
must be made for similar occurrences in the future even though such 
an experience may not be visited on us, and in making tlie provision 
the silo must be looked to as the best means. Some few farmers had 
gone in for ensilage and there is no doubt that they, at any rate, will 
not be without again. When it is considered that ensilage can be 
made from anything and that it will keep for years and years, it is a 
wonder that more attention has not been given to it. I am often told 
that it has never been necessary to look to hand-feeding, but that is 
no reason why a supply of ensilage should not always be on hand. It 
is known as one of the finest milk-producing feeds and for that reason 
alone more thought should have been given to it. At this farm a 
stack was made of maize, sorghum, millet, and lucerne, and turned 
out well notwithstanding that the most primitive means were adopted 
in its manufacture. The cattle improved in every way while being 
fed with it. The greatest rubbish can be turned into ensilage and it 
behoves every farmer to look ahead and arrange to have a stack 
or pit. 

Grasses . — During the dry weather all the grasses were thoroughly 
put to the test and points were learned about certain grasses that 
under ordinary conditions would not have been dreamed of. Prior to 
this particular period much had been said and written about 
Paspalum dilatatum and opinions were in many cases divided as to 
its true value. I do not think that there can be two opinions now as 
to its value as a good all-round fodder. At one time it looked as 
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thongli it would not stand the severe season, were the conditions to 
continue, but after every drop of rain there appeared to be a response 
that could scarcely be credited. On this farm the Paspalum was 
actually growing when other grasses were dying. In one paddock 
Cocksfoot died out, not altogether, but I should say 75 per cent, of 
it, and the Paspalum was growing. When the rain did come the 
Paspalum was 6 inches high before the other grasses had begun to 
move. I am perfectly satisfied that it is the most valuable grass that 
has been introduced into this district. The conditions suit it, and it 
suits the conditions. Natal Red Top was another grass that stood 
the dry weather well, in fact I think it can be classed next with Couch 
grass. Ill the specimen plots I had a grass that grew all the time, 
but it could hardly be recommended as a drought-resisting grass, as 
no stock were on it. The grass I refer to is Rhodes grass, introduced 
from South Africa by Colonel Mackay. I planted out many grass 
roots and seeds at the same time and obtained good results from roots, 
but looked upon the seed as wasted. W e were generally fortunate 
enough to get sufficient rain to germinate any seed sown, but at a 
later period there was not enough to keep the plots going. Fanicwn 
iS‘pect(ibile made good growth and flourished during the driest time 
but at the approach of frost it was severely checked. It is a grass I 
would advise planting, not altogether as a drought-resisting grass, 
but as a general purpose grass. It could be cut and converted into 
ensilage along with other grasses. 

Stock . — Some marked differences have been noticed in the results 
obtained from the cattle. On the farm there are the following breeds, 
viz., Ayrshire, Guernsey, Durham, Holstein, and Grade. The result of 
observation goes to show that during the period referred to, as one of 
drought, the Ayrshire gave the best result taking into consideration the 
climatic conditions. This breed do not appear to cut up to any great 
extent and keep their condition under trying circumstances. They 
are hardy, do not require so much feed as the larger breeds and give 
the best result. It would appear hardly fair to judge the Guernsey 
breed as wo have only one cow (milking) of that breed. Nevertheless 
I am of opinion that from our results and results obtained elsewhere 
that the Guernsey will do everything that the Ayrshire can under 
similar conditions. Many are turning their attention to this breed 
and I feel safe in saying there is no need to fear but that they will bear 
out all that is said and written of them here and in other parts. The 
Durham cattle cut up a good deal and did not do as well as would be 
expected. Holsteins were expected to be the worst dealt with 
of all but it turned out the contrary, they did better than was 
thought. Nevertheless they are a class of cattle that require good 
feed and plenty of it and then the result will be satisfactory. The 
Grade cattle were satisfactory and up to what we are led to expect 
from them, combining the strong characteristics of the Ayrshire and 
Durham. 

On the whole I think it might be said that the lessons we have 
learned from the drought are — (1) not to stock too heavily, and (2) the 
toIuo of conserving fodder. 
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In addition to tlie above reports, and tliose which appeared in the 
issues of December and January, the following have been received, 
and will be published as space permits : — 

ALiiURY- Stock Tri,s})ector. 

C. T. Napier Nortli, Hoads Superintendent. 

Armidale AMe.ssrs. W. I'. Everett, ,, 

A. P. Hitch ins, Surveyor. 

11. Hogartli, ,, 

Baijjna — M r. W. A. Lee, Roads Superintendent. 

Ealuanald— M r. C. Coane, ,, 

Eatiiiji{ST — M r. (L \V. On*, Surveyor. 

BEcrA — Mr. E. J. Morrison, Roads Superintendent. 
ib^LLixcKR Mr. W. H. Grant „ 

Mr. GiT'ant also forwarded rejKU’ts obtained by biins(df fi*oin tlie local 
]b*o^o*ess (y\)ininittoes at Hucca- l>ucca, Never Never, Uj>j)er Orara, 
UpjH'r Nanil)ucca, North Arm, llucca Crecdv, lial(‘i_i;li, and 
Macksville. 

lk)MRALA -Mr. A. E. Newton, Roads Superintendent. 

Bourke — Mr. Mk J. Fordy(;e, „ 

Bowral — M l*. V^. B. Riley, Surveyor. 

Braidwood — M r. B. E. Shaw, Roads Superintendent. 

Camprelltowx — M r. A. Bruce ITurne, per tlie Roads Suj)erintendent. 
Casino— M r. 11 Spence, Roads Superintendent. 

Cobar— M r. G. M. Cummins, „ 

CoONABARABRAN — Ml*. G. E. Wright, „ 

Coonamble Mr. P. C. Tibbitts, * „ 

T. W. M(Mll(‘y, lns})(‘c1or of Stock. 

Coo'rAMUNDRA (Upy)er Murray counti*y) — Mr. Jos. E. Gormly, Inspector of 
Cond i tioiial Purchases. 

Mr. F. A. Ylurray, Roads Superintendent, with a report from Mr. "W. H. 
Matthews, of Cootamundra. 

CowRA — Mr. H. F. Osborn, Roads Superintendent. 

Crook wJUJi — Mr*. G. R. Edwards, ,, 

CuDGELLico — Mr. T. J. S. Bloomfield, „ 

Fast Maitland — M r. H. B. Mathews, Surveyor. 

Forbes — M r. Arthur Grain, Roa.ds Superintendent. 

Grafton — M essrs. E. Ebsworth, District Surveyor. 

W. H. AY alder, Surveyor. 

J. Y. M^ikner, Roads Superintendent. 

Goulburn — M essrs. E. M. Allman, District Engineer. 

G, H. Slieafie, District Surveyor. 

S. A. Steanc, Surveyor. 

Hay — Messrs. AY. G. Donaldson, Roads Superintendent. 

M. Maeinnes, Rabbit Inspector. 

C. R. Scrivener, Surveyor. 

Hillston— Mr. Jas. Cadell, Inspector of Stock. 

Inverell — Mr. J. G. Fitzgerald, Roads Superintendent. 
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Kempsby — M r. P. E. Bailey, „ 

Kiama, Nowra, Milton — M r. J. F. Truscott, Surveyor, 

Lithgow — Mr. J. Hope, Boads Superintendent. 

Maclean — Mr. E. F. Crouch, „ 

Maitland — Mr. II. A. Fraser, „ 

Monaro — Mr. T. P. Davies, „ 

Moree — Hoads S u pterin tenden t. 

Moruya — Mr. H. A. Moriarty, Roads Superintendent. 

Moss Yale — M r. Geo. F. Allman, „ 

Mudgee — Messrs. W. Abernethy, Surveyor. 

S. F. V. x\rnheim, „ 

Murwillumbah — Mr. W. M. C. Moore, Roads Superintendent. 
Muswellbrook — Mr. V. G. Morton, ,, 

Narrandera — Mr. S. W. Seacham, „ 

Nowra — Messrs. H. O. Rotton, District Forester. 

R. Dawson, Roads Superintendent. 

Orange -Messrs. A. W. Chapman, Surveyor. 

J . M. Dixon, „ 

Queanbeyan — Mr. W. Hanlon, Roads Superintendent. 

Rylstone — Mr. Jas. Dawson, Surveyor. 

Tamwoktii — Messrs. W. 8. Walker, District Surveyor. 

C. W. Jenkins, Road Superintendent ; including also 
report from Mr. J. F. Vickery, Bective Estate. 
Taree — Messrs. J. Hardirnan, District Forestei*. 

G. F. Mullen, Roads Superintendent. 

Tentekfield — Mr. R. Nowcill, „ 

Tumbarumba — Mr. R. J. Gill, „ 

Tumut — Messrs. F. G. Neilley, Acting Roads Superintendent. 

W. N. Nowland, Surveyor. 

Drana — Mr. Geo. Silcock, „ 

Walgett — M r. O. W. Wikner, Roads Superintendent. 

WiLCANNiA — Mr. B. M. Millard, „ 

Wollombt Mr. E. F. Bridgwood, „ 

Y^ASS --Mr. F. N. Oxley, 

Young, GrenfelL, Burro wa — Mr. W. B. Nicholson, Roads Superintendent. 


Distribution of the Wheat Harvest. 

The accompanying map, prepared by the Government Statistician's 
Department, shows the distribution of the harvest of 1903-4. 
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Universal Nomerjclature tor Wljeat. 


(C'ontinued from p. 549, 1903.] 


By N. a. COBB. 

The Volume, Microscopic Structure, and Strength of the Aleuron 
Layer, and some Eesults flowing therefrom. 

Tdeninq from the comparative structure of the aleuron layer to its 
amount and the relation of its structure to the production of flour, we 
come to a subject of considerable interest and one that does not seem 
to be very well understood. Not knowing of any attempts to estimate 
the volume of the aleuron in ordinary wheat grains, I will first give 
the results of some rough calculations made upon Australian grains 
in the course of my examinations of this layer. 

Space occupied hy the Aleuron in the Wheat Grain, 

An examination of Figs, 11 to 63 will show what a wide range of 
choice was presented by the material at hand for this examination. 
Two varieties were chosen, one. White Velvet, a bread wheat, the 
other, Poland, a hard wheat. The first of these has light-coloured 
roundish grains of medium size, the other, very elongated dark- 
coloured grains of the very largest size. In one the grain is almost 
invariably opaque and floury, while in the other it is almost invariably 
translucent One produces a typical flour for the manufacture of 
bread, while the other will produce a semolina for the manufacture of 
macaroni. One gives a moderate return of gluten in the ordinary 
chemical examination of its flour, while the other gives a high return. 
In other ways there is a strong contrast in the properties of the grains 
of the two varieties. 

A good idea of the appearance of these two grains is given in the 
illustrations on p. 164, while their relation to other well-known wheat 
varieties may be seen in the classified figures of some fifty kinds given 
on pp. 161 to 163. 

While the examination of a larger number of varieties would have 
been desirable, suitable opportunity to extend the inquiry did not 
present itself. It will be noted that the difference exhibited by the 
two varieties is a marked one, as might have been anticipated from 
the surface examinations of the aleuron layer, explained on an earlier 
page, where, as the result of the average of a three-years examination, 
these two varieties stand at 2 and 37 in a list numbering 55. 


D 



SOFT WHEATS {Triticum satiw.m). 


160 Agricultural Gazette of N.S.W. 2, 1904, 


Tabular and analytic arrangement of the varieties of Wheat the grains 'of 
which are illustrated in Figs. 11-63. 


['Ears velvety 


fEarswliito 1. White Velvet 

(Ears red 2. Velvet Pearl 


r Early, plump graiued,.. 
/^Qrain yellowish j 


j^Ears reddish 




Mid-season, elongated grained ... 


;i. Allora Spring 

4. Miirshall’s 

5. Marshall’s 8 

6. Rohin’sK.K. 

7. Ward’s Prolili( 


Grain reddish 8. Sicilian Square- 

headed Ited 


Straw purple . 


( Kipens early 9. Steinwedel 

['Ears clubbed 10. Battling Jack 

Bipei 


VBipens mid-season -( 


I- 


Ears uniform . 


Ripens early 


/'ll. Rattling Toni 
Pi. Farmer's Friend 
i 13. Bed Straw 

14. Pillhag 

15. Hudson's E'rly r’rpl’JStr’w 
\ 16, Steer’s Early Purple straw 

(17. Early Para 
' 1 18, K,ing’.s Jubilee- 


Ears uniform . 


, ,r f 19. Oakshott’.s Chainiiion 

rcha.fr rosy Bsitlrfia- 


n.ttletield 

''Chaff white with salmon 21. White liannnas 
/'Chaff hooked 22. Zealand 


Biyiens 

mid- 

season 


! Ears 
Vtaper- 
ing 


(Grain 

yellowish 


Ears 

open 


Chaff 

not 

hooked 


Rijiens 

late 


White Naples 

/Ears 1 24. Leak’s R.R. 

yellowi.sli { 25. Australian 7.’alavc;r!i, 

! 1 26. Framjffon 

‘ j [2,7. White Lammas 

[Ears white 28. White Essex 

Ears very open 29, TuJavera de Bellevue 

I Grain ruddy ‘^9. Dallas 

/'Grain large 31. Golden Drop 

{ 32. PringlH’.s Defiance 
33. Blount’s lannhrigg 
34. Tliomas’ B.R. 

/'Ears not I ( Ears tapering 35. Improved Fife 

clubbed i 

(36. White Fife 

'^Gi*ain red -[37. Fultz 

(38. Saskatcliewau Fife 


. Grain small 
and fiat 


Ears clubbed . 


f,S9. Hedgerow 
1 41 ). : ‘ ' “ ■ 


. Little Club 


{ Grain whitisb or yellow J 


C 41. Early Baart 

(Plants tall ^42. French Early B’rded 


(43. Dutoits 


l,Ears bearded < 


wMti.h 7 »rla..t,»hort gradST" 


( Grain red 46. Darblay’s Hungarian 

(47. Anglo-Australian 

Ears mldish | (48. Rieti 

' Ears clubbed 49. Bearded Herissou 




POULAKD WHEATS (Ears multiple 50. Mummy 

(Triticum turgidum) {Ears simple 51. Algerian 


DURUM WHEATS . p f Chaff yellow or light broAvn... J 52. : 

{Triticum durum and { ordinary chaff ... | -^^53 jiy^eah 

polofiicvm). 


f Chaff yellow or light broAvn... J 52. Beloiourka 


Ears with gigantic chaff 64. Poland. 
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Fig. 11.- Wliiie Velvet. 



Fig. 14. — Marsliall’K No. 3. 




Si ® ^ 

<?e e 0 


Fig. 12. — Velvet Pearl. 




Fig, 18. "Pieiliiiii S(jiiare- 
lieaded Red. 





Fig. 13.— Allora Spring::. 



Fig. 16.— Robin'.^ R.E. 




Fig. 20. KaltliJiH' .Tack. 



Fig. 21. — Rattling Tom. 



Fig. 22.— T •'{irmer’s Friend. 





Fig. 25. — Hudson’s Early 
Pur]>le Straw. 



Fig. 26. — Steer's Early Purple 
Straw. 



Fig. 27. — Early Para. 



Figs. 11 to 63, Grain of the series of wheat varieties shown in the table on the previous 
page. — The grains are arranged in the order given in tbe analytical tiible, and are shown nat ural size, 
and, so far as is iK)88ibU! with hla<rk and white, in their triie tiiits. The relative form and size of the 
grains of the various varieties is well brought out. The illustrations are prtipared from carefully 
selected average-sized grains. 
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Pig. 29. — Oaksbott’s Champion. Fig. 30. — Battlefield, Fig, 31.— White Ijainmas. 



Fig. 32.— Zealand. Fig. 33.— White Naples. Fig. 34.— Leak’s R.B, 



Fig, 38. — 'I'alavera de Bellevue. Fig. 39. — Dallas. Fig. 40. — Golden Drop. 



Fig. 41.— Fringlc’s Defiance Fig. 42.— Blount's LambrigK- Fig. 43.— Thomas’ li.E. 



Fig. 44,— Improved Fife. Fig. 45.— White Fife, Fig. 46.— Fultz. 


Figs. 11 to 63. Grain of the series of wheat vnrieties shown in the table on page 160. 

— The grains are arranged in the order given in the analytical table, and are shown natural size, and 
BO far as s possible with black and white, in their true tints, Tlie relative form and size of the 
grains of the various varieties is well brought out. The illustrations are prepared from carefully 
selected average-sized grains. 



Feb. 2, 1904.] Agricultural Gazette of N.S.W. 


163 





Fig. 47.~Sasknt(;licwau Fife. 


'^0 




Fig. 48. -’Hedgerow. 



Fig. 49. — Little Clid>. 






Fig. 51.— Oidoits. 





Fig. 52. — Stockton Deiiance. 



Fig. 55. — DarbUiy’s Hungarian. 





Fig. 60. Algerian. Fig. 61. -Helotourka. 



Fig. 62. — Medeali. 



Fig. 63. — Poland. 


Figs. 11 to 63. Grain of the series of wheat varieties shown in the table on page 160. 

The gi’ains are arranged in the order given in the analytical table, and are sliown natural size, 
and, so far as is i>ossible with black and white, in tlieir true tints. The relative form and si/a- of th<^ 
grains of ihe various varieties is well brought out. The illustrations are prepared from eaiefidly 
selected average-sized grains. 
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The Aleuron in White Velvet Wheat, 

Twenty dry grains from a large-grained sample of White Velvet 
wheat were calipered with the following results 


Whit© V\*lvot. 

Thickness ! 
in ni.ni. | 

Width 
in m.m. 

Length 
in m.m. 

White Velvet. 

Thickness 

1 in m.m. 

! Width 
in m.m. 

[jongth 
in m.m. 

1 

2 0 

j 

3-0 

5-4 

13 

! 2*8 

3-0 

1 5*6 

2 

2*8 

1 3-1 

5-4 

14 

2‘7 

31 

5*9 


2 0 

2*8 

5*9 

15 

2-6 

2-7 

1 5-4 

4 

2-7 

2-8 

5-3 

16 

i 2*8 

31 

i 5*6 

5 

2-7 

3-0 

6*0 

17 

! 2-9 

3-2 

i 5*6 

() 

2 '8 

3*2 

5-9 

18 

1 2-8 

3*3 

1 5*7 

7 

2-7 

2-8 

5*7 

19 

2-8 

2*9 

1 5*3 

8 

2-8 : 

31 

6 0 

20 

! 2'8 

3*2 

5*4 

9 

2-9 

3 0 

5*9 


— 

— 

— — 

10 

2-7 

j 2*8 

5-2 

1 

55-2 

830*2 

1 112*8 

IJ 

2*8 

i 3() 

6-2 

! 

— 


1 

12 

2-9 

1 31 

! 

5-4 

Average 

2-76 

3*01 

5*64 


Grain number 18; having nearly the average dimensions, was 
selected to be soaked and sectioned and microscopically examined. 
The sections were made of equal thickness and numbered in all thirty- 
eight, exclusive of about three near the brush end of the grain, which 



White Velvet. Poland. 


Fig. 64. -Natural size illustratiouB of the grains of the wheat varieties, White Velvet mid 
Poland, the two varieties used in the caleulatiou of the approximate volume of the aleuron 
in the wheat grain. 


could not be cut owing to the imbedding being simply in elder 
pith. Section number 28, counting from the base of the grain, 
was drawn and measured, the surface of the section showing 8*8 per 
cent, of its area occupied by the outer layers of the bran, 0*2 per 
cent, of its area occupied by the aleuron layer, and the remainder 
by flour cells. These figures would apparently represent the relative 
volumes occupied by these portions of the grain, judging from the 
cross-section, but in considering the aleuron we must deduct the volume 
of the massive cell-walls that contain it, these having been included 
in the above measurement of area. Moreover, it is necessary to allow 
not only for the volume of these walls as they present themselves in a 
transverse section of the grain but also for those portions of the walls 
that are parallel to the plane of the section and hence do not appear. 
On making drawings of the walls of various aleuron cells in various 
positions it was found that it would be necessary to deduct as follows 
from the above figures : — from 8*2 per cent, representing the entire 
aleuron layer cell walls included, deduct 84*2 per cent, for walls cut 
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transversejly, and an additional 8*7 per cent, for walls parallel to the 
section. This leaves 8*72 per cent, as the volume of the section occupied 
by the aleuron grains, or rather by the contents of the aleuron cells. 

Of course this method of arriving at the volume of the aleuron is 
a rough one. I think it quite safe to say that the result obtained is 
greater than the actual volume, i.e., supposing we apply the above figure 
to the entire grain — for it will be remembered that the area over the 
embryo is almost destitute of aleuron, and that elsewhere in the grain 
the aleuron layer is thinner than at the part measured. This was 
verified in the present case by taking the longitudinal section of 
another similar grain. The volume of the nuclei of the aleuron cells is 
here included with that of the aleuron. It would seem, therefore, to be 
perfectly safe to say that the volume occupied by the aleuron in the 
grain examined did not exceed 8*72 per cent, of the total volume of 
the grain. 

The particular grain examined was taken from a sample that yielded 
flour containing 12 per cent, gluten. Taking the flour as 70 per cent, 
of the grain, it is evident that at least 8*4 per cent, of the grain was 
gluten. 

Subsidence experiments showed that the various cell-components of 
the wheat grain do not vary widely in specific gravity. They subside in 
water at no very unequal rates, and from this it follows that we may 
assume something that might be also assumed on other and (piite 
independent grounds, namely, that the specific gravities of the various 
cell-components of the whc'at grain are not widely difl'erent from each 
other. 

The Aleuron in Poland Wheat, 

Following a process similar to that described in the case of White 
Velvet, a selected average-sized grain was soaked in 88 per cent, 
alcohol for thirty-six hours, and was then cut transversely into eighty 
slices. The volume occupied by the outer layers of the bran, the 
aleuron, and the flour-cells, respectively, was taken on several sections, 
beginning near the base of the grain. 


rjr 

c 

C 

Distance from base 
of (irain, in 
inciios. 

Vol. of the outer 
la\ cr.s of the Bran. 

Vol. of Aleuron 
layer. 

Vol. of riour-eells. 

l.S 

•032 

per cent. 

24 0 

per cent. 

7 0 

2 )er cent. 

69 0 

20 

•062 

15 -6 

5-9 

78-5 

31 

•110 

7-9 

5-5 

86-6 

41 

•150 

7 ’7 

6-9 

85-4 

52 

•200 

8-6 

6-4 1 

85-0 

63 

•250 

10-5 

6-8 1 

82-7 

1 

•300 

11-3 

8‘9 1 

1 

80-8 




1 



Prom this it is evident that (inasmuch as up to number 31 the 
sections are small, and represent only a small part of the grain) the 
aleuron layer in the greater part of the grain occupies from 7 per 
cent, to 9 per cent, of the volume, or on an average, and roughly 
speaking, 8 per cent. 
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Here again this volume of the aleuron layer must be reduced 
by the amount of the volume of the thick walls of the aleuron 
cells in order to give the real volume occupied by the aleuron itself. 
In the section this appears to be about 15 per cent, of the whole volume 
of the aleuron layer ; but this does not allow for the walls parallel to 
the optical plane^ for which half as much again would have to be allowed, 
or, say, in all (15 plus 7‘5) 22*5 per cent. Subtracting this amount 
leaves the volume of the aleuron at 6*2 per cent. In all probability 
this 6*2 per cent, of the volume of the soaked grain is all that can be 
allowed to the contents of the aleuron cells. 

This result was checked by the examination of two sections of the 
dry grain, examined by reflected light. 


Section. 

; V'ol. of the outer i 
i la.yer8 of the Bran, j 

Voi. of Aleuron 
h»\er. 

Vol. of 

Flour Cells, 


1 

per cent. 

per (ient. 

per cent. 

One-fourth way from base.. 

...| 7-2 j 

7-9 

S4-9 

One-half way from Itase . . . 

5-3 1 

51 

89*() 


This gave no reason to doubt that the volume of aleuron in the dry 
grain might be roughly judged from tbe volume in the soaked grain. 

It might be thought that the grains would vary in structure, and 
hence three separate grains were examined at corresponding points. 

Three average grains of White Velvet gave as the percentage of 
aleuron layer at corresponding points 6*58 per cent., 6*62 per cent., 
and 6*48 per cent. — average, 6*56 per cent. — the gross variation 
being *14 when that average was obtained as the result of three 
examinations. 

This shows that the grains of an ordinary sample of a variety are 
in all probability pretty uniform in structure, — sufliciently so to 
warrant the conclusions arrived at. 

Let us pass for a moment from the absolute amount of aleuron in 
the wheat grain to the amount of this substance that may find its way 
into ordinary flour. It would be difficult by any method yet devised 
to determine the precise proportion supplied to any given sample of 
ordinary flour from the aleuron of the wheat-grains from which it was 
made; but it is not difficult to estimate approximately the amount 
that may be, or is likely to be, so derived. 


Aleuron Layer in Clean Bran from the Mill. 

When what is known to the miller as clean bran is examined 
under the microscope, it is found that the aleuron layer is nearly 
intact in most instances. The following is a typical case for Australian 
bran. I was supplied a sample of clean bran from Australian flour 
made in Sydney from Australian wheat. On being soaked it was 
found that the aleuron layer was intact in nearly all parts. It is very 
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easy to tell wlien the cells of the aleuron layer have been mutilated, 
for in that case the contents of these cells escape more or less into the 
fluid in which they are examined ; and this leaves the cells more 
transparent because of their emptiness. This appearance is very 
striking, because the matter contained in these cells is usually rather 
opaque when examined in fluid. 

It is not uncommon to hear millers who come at this matter from 
the point of view of the mill alone, and have little microscopic 
knowledge with which to fortify themselves, speak of cleaning the 
bran until some of the gluten layer (meaning thereby the aleuron 
layer, wliich, however, contains no gluten) is worked off into the flonr. 
1 very much doubt if this is ever the case to any considerable extent 
in Australian milling. It seems to be thought that some of this 
aleuron layer can be removed without breaking up the bran. This, I 
think, is not so, for the strength of the bran is due largely to the tough 
character of the aleuron layer, which is by far the toughest layer of 
the bran. If this layer were interfered with the bran would be 
completely mutilated. It constitutes about half of the volume of the 
dry bran, and its cell walls are by far the strongest and most massive 
to be found in the bran. 

1 hav(? heard it said that the inner ends of these cells (aleuron cells) 
are worked off into the Hour. I have seen no evidence of this. Bran 
from the mill, even tln‘ cleanest of it, when examined microscopically, 
shows the aleuron cells for the most part intact If the bran be 
soaked and cross-sectioned it is found that the walls of the aleuron 
cells have not been broken on the side next the flour cells. The usual 
appearance is an intact aleuron layer with flour cells attached to 
it, together with a considerable amount of starch, somewhat as 
previously shown in the coloured plate. This evidence from crosvS- 
sections of bran is of a most decisive character, — the aleuron 
cells are unbroken for the most parr, and their contents remain hi 
.situ. 

It appears, therefore, that the only chance for the contents of the 
aleuron cells to get into the flour is from such cells as become broken 
when the bi’an is broken to pieces by the rollers of the mill. Of 
course, where the bran is broken across, some of these cells may be 
ruptured and their contents in this way scatt(*red The quantity that 
thus finds its way into the flour must be very small. 

The average sized flakes of braai, derived from such wheat as I 
examined, had a contour of about 10 millimetres. This means that 
the length of all the cracks nroduciHl in breaking the grain would be 
one-half of this contour multiplied l)y the number of such pieces 
derived from a single grain, namely, about a dozen. Of course, 
twelve such pieces would present 120 millimetres of perimeter, but as 
each crack must have two sides, it follows, as said above, that the 
actual length of crack is only half the length of the total of the 
perimeters, or 60 millimetres, or 60,000 micromillimetres. The average 
diameter of the aleuron cell of such a grain is about 40 micro- 
millimetres, from which it follows that the cracks made in milling the 
grain would traverse about 1,500 aleuron cells. 
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Dividing the area of the grain, about 72 square millimetres, by the 
area of one aleuron cell, about *0016 square millimetres, we have 
45,000 as the approximate number of aleuron cells to the grain of 
wheat, supposing them to be equally distributed over the grain, which 
is not quite true, as we shall soon see. 

Assuming it to be true for the present, and noting that the number 
of aleuron cells along the cracks (1,500) is 3^ per cent, of 45,000, we 
arrive at the conclusion that if every aleuron cell traversed by cracks 
in the bran were broken and its entire contents handed on into the 
flour, then 3^ per cent, of these cells would be so broken and made 
to contribute to the flour. 

It will be remembered that measurements and calculations showed 
the volume of the aleuron in a soft wheat to constitute not more 
than about 4 per cent, of the volume of the grain. 

If only 3*3 per cent, of the aleuron cells are broken so as to allow 
their contents to pass into the flour, then only *04 x *033 or *00122 
of the volume of the grain would pass in this manner into the flour. 
Allowing that 70 per cent, of the grain is converted into flour, then 
*0017 of the flour might be derived from the aleuron layer, or less 
than two-tenths of 1 per cent. 

In the course of this calculation we have made various assumptions, 
which it will be better to now explain more fully. 

It is assumed that all the aleuron cells along the track of the cracks 
in the bran made in milling are broken open in the process. This is 
not so. The major portion of them may be so broken, but not by any 
means all of them. It is not unusual to find edges of bran that 
have nearly all the aleuron cells intact. This comes about from the 
tendency of the aleuron cells to split apart without bursting. This 
tendency is easily tested by preparing a layer of the aleuron according 
to the methods described in previous pages, and then tearing it with 
needles and examining under a microscope, when it will be found that 
most of the cells have remained intact. This pulling apart is not by 
any means so perfect when it is accomplished by the rollers of the 
mill, still the tendency comes into play, and the result is that a 
considerable number of cells remain whole, and in consequence do not 
allow their contents to pass out into the flour. 

When the cells are broken they are often so imperfectly broken as 
to retain a large portion of their contents. These two facts, viz., that 
not all the celts are broken, and that of those broken only a portion of 
their contents get into the flour, would diminish the result of the 
foregoing calculation by a large percentage. 

We have assumed in the calculation that the aleuron layer is uniform 
over the whole grain. This is not so, there being a considerable area 
in the vicinity of the embryo where it is much thinner, and apparently 
almost wanting. This would further diminish the result of the calcu- 
lation, and that too by a considerable amount. 

As a result of these rough calculations, it is my belief that in many 
cases the volume of the flour derived from the aleuron layer does not 
equal one-tenth of 1 per cent. 
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Pig. 66. — Motliod (tf ri'inoviim tlu* flour front flio interior of wheat Ki’ains by baud. An 
ordinary baTui-vise, A, i.s (‘lamped ton w(M>den block B. Tlte sieel baud vise is made to 
tlie rubber jawed clamp C (wbowu also in Fi^. <>♦}). After tbe jaws of tlte rubber clamp 
have l>een made to >frip tb<‘ K'’niin, ii8 dt‘scribed at I’ig, jt. 171, tbe tongue of rubber 
Itrojectiug und('rncatb (h. Fig. <»;) is tised as a hold for tbe jaws of the steel vi.se, 

Tlie reniovnl of tlte flour bus to be ae(a>mj>li.sbed with tbo aid of a good nntgiiifying gla.ss 
such as that shown at 1) I). 

The first scrapings are ]>laced on the black disc numltered 1, aitd the successive scrapings 
are jdiiced ill order on tlte discs us iiuutbered. lit tbe (‘ase ilhistrattvl tlie middle of tlu' 
“<;ore” (arbitrarily so-cjtlbMl) having been nuielted at numbers 8-9. tbe order of the black 
discs is reversed, so that tbe final scraping will be looaU^d oi>]K)site the first disc. In the 
present case tlte .sixteentb and final disc conies op]H>silc the lirst. 

Tlte allocution of tlic flour constituting tin? five artilicial zones is now' accomplisbed as 
follows -■ 

1. Tbe scraped-out bran, carrying one zone, is jtbK'ed in tlie pair of watch glasses 
nuiTibered 5. 

2. The flour on the four black discs at the retider’s right is placed in the watch glasses 
numbered 4 . 

.‘b Tbe flour on tbe next four black discs goes to watch glasses numbered 8. 

4. Tlie flour on tbe next four black discs goes to tbe watch glasses 2. 

5. Tbe flour (core flour) on tbe four left-band disc.s goes to w’atob glusses numbered 1. 

Tliese optirutions are repeated with eneb half gniin until suflicient flour ba.s "ctm 
aceuuui luted. 
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Distribution of Gluten in the ripe endosperm of typical Australian 

wheat. 

We turn next to an examination of the structure of the endosperm 
of the wheat grain, the portion made up of flour-cells only. 

The flour cells of some Lammas grains were removed in three parts — 

1. What I will term the core, ix.j an axial’’ portion in each 

half of the grain, having the form of a somewhat semi- 
cylindrical surface. Its precise form is not easily described, 
but will be readily understood later on by referring to 
Fig. 67. 

2. A zone outside this first axial” portion. 

3. An outermost zone bordering on the aleuron layer. 

The flour was removed from each of these zones by hand from each 
grain successively with almost mathematical precision. 

The flour from the three zones was examined separately, with the 
following results : — 

1. Core or inmost zone .. Starch, 98*3 ^ .. Gluten, 6*7 %. 

2. Second or middle zone ... ,, 90* % ... „ 10* 

3. Outermost zone ... ... „ 83*6% ... „ 16*4%. 

This seemed to show a gradual increase in gluten from core to 

exterior. 

The experience gained in this first examination of course gave hints 
for improvement in the methods, and these improvements were adopted 
in the examination now to be described. 

In this instance a sample of the Purple Straw type was used, and 
the grains selected for examination were secured by sieving out some 
grains of the 3*25 grade, and selecting from these some plump and 
symmetrical individuals, the idea being to secure large plump grains 
that, on account of their perfect condition and symmetrical shape, 
would undergo the scraping-out process to the best advantage. The 
removal of the flour was accomplished with great care and skill 
by Mr. E. M. Grosse. 

The selected grains were soaked, one by one, in water for about one 
minute, in order to loosen the outer layer of cells, and this outer layer 
was then irnmedihtely removed with the aid of a magnifying glass. 
All but a small portion in the crease of the grain could thus be easily 
peeded off, and this residue was removed by a subsequent operation. 
This preparation of the grain removed all traces of dirt that might 
have been present on the surface of the grain, and had the further 
advantage that the brush of the grain was completely removed, so 
that it could give no trouble during the removal and determination of 
the flour left attached to the bran after the final scraping. On 
an earlier page I have called attention to the tendency of the hairs 
of the brush to cause difficulty in this manner. 

After the outer skin had been removed in the manner described, the 
grains were allowed to dry in the atmosphere for two weeks so as to 
attain a normal condition. They were then sawn in halves longi- 
tudinally with a fine jeweller’s saw and very slowly and carefully 
scraped out with a fine and sharp dentist’s scraper. 
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The positiou of the saw-cut, as well as its size, are illustrated to scale 
in Pig. 67. It will be seen that the cut passed through the crease of 
the grain, and that the width of the saw was such as to remove that 
portion of the outer skin still remaining in the crease, together with 
some of the inner skin and some of the aleuron layer. There were 
invariably some very small fragments of the outer skin left intact by 
this process, and these were carefully removed under a magnifying 
glass before starting on the production of the five zones of flour 
determined upon. See Fig. 67. 

It is next necessary to describe the methods adopted in order to 
establish the five flour zones with accuracy. To a certain extent the 
selection of the flour during one portion of the operation is a matter 
of judgment only. I refer to the part immediately surrounding the 
crease (Fig. 67) where, in the process of scraping, one comes first to 
the outer of the five arbitrary zones of the inner endosperm. Here 
these artificial zones come in the reverse order from that in which 
they are taken during the greater portion of the scraping process. 
This is not a serious difficulty ; but the result in this portion of the 
operations is not quite so reliable as in the remaining and far greater 
part of the process. 

In order to hold the grain during the tedious process of scraping, 
Mr. Grosse invented an ingenious clamp, which is illustrated in 
Fig. 66. Generally speaking, the process of removing the flour 



Fig. 66 . — Clamp wirli rul)l»er jaws devisetl to hold f^T.aius of wlumt while undergoing the serai> 
ing proceSH neeeHSiiry to the tuaiuraie removal of the flour -cells from the series of arbitrary 
“ concentric ’ ’ zones. 

An ordinary rubber ei*asor is carved into the form shown at c. A small block of vsrood, 
a, is i>ierced with an oblong hole to tit the carved piece of rub]»er. When the carved eniser 
is placed in the bhxik of wood and pulled into place us sliown at d, the jaws of rubber 
approach each other and grip the grain in such a manner as to hold it tiruily, .yet without 
risk of injury. 


consisted in scraping loose from the whole inner surface of the half 
grain a minute amount of the flour and dumping it on a plate of 
glass in a tiny pile. The result of each scraping was deposited on a 
glass disc in a tiny pile by itself, and the piles were arranged in a line. 
When the operation was completed and the grain scraped out to 
the desired extent the piles were divided into four equal groups, 
and these were reckoned as belonging to the four inner arbitrary 
concentric/' zones. The flour still adhering to the bran constituted 
the fifth zone. The fifth zone was left attached to the bran, and 
was completely removed by the maceration method previously 
described. Of course, as the scraping began near the crease, the 
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tiny piles for this part of the operations had to be taken in the 
reverse order. This method, I think it must be conceded, gave rise 
to the establishment, with greater precision than has been before 
attained, of a number of equal artificial flour zones in the wheat grain 
of which the innermost may be called the core zone — or No. 1 zone, to 
give it a perfectly non-committal name — and four others concentric 
with it, each a little thinner than its predecessor in the order of their 
numbering. These arbitrary zones are accurately illustrated to scale 



Fig. 67 . — Diajfram of a croHS section of ajjri'u-in t)f wheat of the Pnii)le Straw type, Hhowinjy- tlie 
location of the five arbitrary “concentric'’ zones or lasers of llonr removed by hand. 

The “ core” is shown white, and each .snccessive zone is shown in a darker shade, t-lie onter- 
inost zone beinfj: represeiited bla(;k. Outside the zones the l>ran is represented as a narrow 
white laytn\ The five zones are numbered 1, 11, .‘5, “t, b, and are sucises-ively thinner toward 
the outside of the grain. The perceiita^^es of gluten found in the flour are marked on eacdi 
zone. Zone 1,7’4 percent.; zone 2, 86 i)er cent, ; zone 8, 9'5 i)er cent. ; zone 4, ];{'9 per 
cent. ; zone 5, lb‘5 per e^nt. The saw-eut mentioned in the text is represeuted hy the hand 
ob, Thi>^ sfjw-eut divided the tjraiu longitudinally into two halves, and removed an amount 
of matter corresi)onding to the wddth of the out as shown. This diagram is drawn to stuile. 

It should }>e understood that there are no sucli layers <'h 1, 2, ll, 4, and 5 in actual existence 
in the wheat grain among the flour-cells, which are all of similar origin. The diagram 
merely represents with accuracy the regions from which the samples of flour were derived. 

in Pig. 67, where it will be seen that the inner No. 1 zone is the 
widest, and the succeeding zones, illustrated in successively darker 
shades, become thinner and thinner. It is, of course, unnecessary to 
add that no such sharply defined zones (or anything corresponding 
to them) actually exist among the flour cells of the grain of wheat. 
These zones as here described and figured are perfectly arbitrary. 
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It was, ot course, a matter of judgment how much flour to leave 
attached to the bran in order to have zone No. 5 equal in volume to 
the others. The following figures will serve to illustrate the accuracy 
attained : — 


Weight of flour from zone 




yy 






No. 1 
2 

3 

4 

5 


•1308 

•1254 

•1315 

•1207 

•1114 


From which it will be seen that the zones were very well laid out. 

An examination of the flour from these five arbitrary zones resulted 
In showing that — 

Zone No. 1 contained 7 '4 per cent, by weight of gluten 


3 „ 9-5 

4 „ 13-9 

5 ,, 10'5 


yy 

yy 


yy 

yy 

yy 


These results confirm the statements of a few previous investigators, 
that as we pass from the inner part of the wheat grain to the outside 
tliere is in the flour cells a gradual increase in the amount of the 
substances returned by the chemist as gluten. 

It seems to me probable that the various partial products produced 
ill modern milling, if used as a basis for reasoning on the distribution 
of the gluten in the wheat grain, are rather unsatisfactory or even 
misleading. The following very simple expiuument will show one of 
the difficulties of reasoning from the products of the mill : — 


Scjuiratiou of Starrli and Ghdon in the j^rovess of Sieving, 

Two samples of flour were obtained by sieving the core flour of a 
Purple Straw wheat. The flour consisted of mattei* removed with a 
dentist^s scraper, and would correspond to the inner or the two inner 
layers of the illustration showing five equal-volume layers (Fig. 07) — 
in other words, was a sample of flour accurately removed from the 
core of the grains. 

d'he sieve used was one of 112 meshes to the inch — a fine sil}i sieve. 
An effort was made to sift the sample of flour into two equal parts, 
one of which had passed through the sieve while the other had remained 
on the sieve. This result was attained approximately, the part that 
remained on the sieve being one-fourth as much again by weight. 

Of course, the two samples differed materially in the size of their 
component granules, that which had passed through the sieve being 
the finer, — being, in fact, composed largely of grains of starch 
pure and simple. The relative appearance of the two samples is shown 
in the two figures on following page. 

Examination gave the following results : — 

Starrl), ]>er cent. (Jhiteii, j>er cent. 

Flour passed through the sieve . . 9lr I ... 3’() 

^FFlour’’ remaining on the sieve ... 92*9 ... 7*1 

In other words, the sample that passed through the sievt^ contained 
about half as much gluten as the other. 
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From this it appears that the tendency of the starch grains during 
the process of making flour is to fly loose and to pass in a preponder- 
ating quantity into the earlier siftings. This appears to me to be in 



Fig. 68.— Comparative size of two samples of flour, hoth derived from the core of thelwheat 
gram, one of whi(3li, that on the right, has passed througli u flue sieve, aud the other, that 
ou the left, has remained on the sumo sieve. The portion that Itas j)assed through the 
sieve, consisting largely of starch grains, imre and simple, is com|>osed of finer jjarticles 
than that which remained on the sieve. Examination proved the sample illustrated on the 
left, the part which remained on the eieve, to contain about twice us much gluten as the 
other. 


accord with the tough nature of the gluten and its distribution in the 
flour cells, for, as I have previously intimated, and shall next proceed 
to explain, the starch granules in each flour-cell of the ripe grain are 
held enmeshed in the dry aud tough elaborate network of protoplasmic 
matter, which, when soaked, assembled, and weighed by the chemist, 
is entered in his returns under the name of gluten. 

I am inclined to think that in the present case the flour having been 
to a certain extent cut or scraped away from the grain would perhaps 
be of a slightly different texture from that produced by the pressure 
of the mill . This point can be easily tested by means of the illustrations. 

The gluten assembled from the siftings was more difficult to collect 
than that from the part that remained on the sieve. 

( To hi>. coiit mued. ) 


Sheep fob Cohlin Moth. 

Me. W. Faerer, Wheat Experimentalist to the Department, states that, 
five or six years ago, Codlin Moth was abundant in his orchard at 
Tharwa. Sheep were turned in early in the season and left there as 
long as there were any apples in the orchard, and they eat windfalls 
as fast as they fell. This was done for two (2) consecutive seasons, 
and since then, as far as Mr. Farrer can see, there has not been an 
apple with Oodlin Moth in it. 
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Hawkesbury Agricultural College and 
Experimental Farm. 

Varieties of Oats at the Hawkesbury Agricultubae 

College, 1903 . 

(lEO. L. SUTTON, Experimentalist. 

As many varieties as were procurable in the State were obtained and 
planted with the object of determining the most suitable varieties 

(a) For Hay. 

(hj For Ensilage. 

The season, owing to the liberal rainfall, was exceptionally favourable 
for the growth of this crop, and in consequence some heavy yields were 
obtained. On the other hand, owing to the same cause, i.e., the moist 
season, rust was very prevalent. A specially favourable opportunity 
was therefore available for noting the rust-resisting qualities of the 
different varieties growing. 

Owing to the number of varieties tried, and the small area at our 
disposal for the trial of them, the plots devoted to each variety were 
necessarily small. The varieties were planted rather thickly in drills 



E 


Oats Plots showing tangled growth. 
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1^ feet apart, by means of the Planet tTr. Hand Seed Drill, Bach 
variety occupied a plot which was 2 drills wide and 3 chains long. 
No manure or fertilizer was applied to this crop, as the previous crop 
— onions — had received a liberal dressing of stable manure. 

Following the plan adopted with other crops grown for comparison, 
a well-known variety of merit, Algerian, was planted adjacent to each 
of , the other varieties, so that each could be compared with this variety, 
Algerian, similarly situated to all, and then with each other. 

It was intended to harvest each variety as it flowered, but this plan 
had to be abandoned, as, owing to the excessive rain and rank growth 
of most of the varieties, nearly all of them became badly laid before 
they came into ear. It was feared that if they were allowed to remain, 


Algerian. 


and the moist weather continued, they would rot on the ground rather 
than mature. It was therefore necessary to harvest them at this stage. 
With the exception of Argentine,^^ which was the earliest variety 
grown this season, and which was harvested on October 14th, the 
whole of the varieties were harvested on October 29th and 30th. The 
Algerian at this time was well out in flower. 

In order to estimate the yield per acre, a portion of each plot 
2 chains long, and situated in the centre of the plot, was weighed as 
harvested. The harvesting was done as carefully as possible by hand, 
but was rendered somewhat difficult by the tangle of varieties. 



Argentine. 





Oats at the Hawkesburj Agricultural College, 1903. — Tabulated result of trials. — Planted 30 th May, 


Feb. 2, 1904.] 


Agricultural Gazette of N.S. W. 


177 




178 


Agricultural Gazette of N.S. W, [Feb. 2, 1904. 


Owing to the necessity of harvesting the varieties when we did, 
and the difficulty experienced in many cases, of separating the tangled 
mass, accurate comparisons as to prolificness, which should be based 
upon the yields obtained, cannot be made between the different 
varieties. The results will, however, indicate which are the very 
heavy yielders and which consequently are the most suitable for 
ensilage, for which purpose leafiness and coarseness of straw are not 
drawbacks. 

There were only three varieties which were at all fit for haymaking 
purposes. These were Argentine,^^ Algerian/^ and Red Rust 
Proof/ ^ and were most valuable in the order named. Argentine 




Wide Awake. 


Welcome. 


Bed Bust Proof. 



and Algerian’^ are very similar, but the former is slightly earlier, 
finer in the straw, more upright and more rust-resistant, though 
Algerian ’’ is a very good hay wheat. Argentine is much better 
in a wet season. Its superior qualities were quite noticeable as it 
was growing alongside the Algerian.^^ If a quantity of seed of the 
same strain can be secured it will prove a valuable acquisition. The 
seed was received from Mr. Valder per the Board of Exports as being 
of the variety imported into South Africa from the Argentine. The 
grain received very closely resembles Algerian. It was not a clean 
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sample but was weevily and mixed with weed seeds. Mr. Musson, 
to whom the sample was submitted, reported that it contained weevils 
and foreign seeds, probably mustard, wheat, black oats and linseed. 



Skinless. 



Bepnted Tartarian. 


Algerian/^ was very suitable for hay, but was inclined to be rather 
coarse and flaggy. It was, however, infinitely superior to the other 
varieties, Argentine ’’ excepted. ^‘Red Rust Proof’’ was only 
slightly rusty but was rather coarse and it is evidently a variety more 
suitable for ensilage than for hay. 


Trial of a New Garton Oat. 

On 22nd cTune, 1903, Messrs. Yates & Co. very kindly presented 
the College with a quantity of Garton oats lately imported for trial. 
It was planted on 25th June, 1903, and compared with Algerian. Each 
variety was sown in drills and occupied six plots, each two drills wide 
and 3 chains long. The plots occupied by each variety were arranged 
alternately. 

The drills were 18 inches apart, the seed was sown thickly in the 
drills by a hand seed drill. 

The Algerian variety was cut just after it had passed the flowering 
stage on 17th November, 1903. The Garton variety was cut at the same 
time just as it was coming into ear. This was necessary on account of 
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the damage being done by caterpillars, which had destroyed some and 
were rapidly destroying the whole of the foliage, thus affecting the 
weight 'obtained. The Algerian was only very slightly, if at all, 
attacked by the pest. 

The yields obtained are as follows : — 


Plots 1, 8, 5, 7, 9, and 11. 

1.439 lb. 

Plots 2, 4, 6, 8, 10, and 12. 

1.440 lb. 


Algerian,’’ 

Garton,” 


Computed yield per acre, 
7 tons 17 cwt. of green 


stuff. 


It will be seen that the yields per plot are practically equal when 
the damage done by the caterpillars is taken into consideration. It is 
evident that the Garton oat is the heavier yielder. It is a stouter 
and more vigorous grower but not as rust-resistant as Algerian. 
The leaves are broad, limp, light dull green in colour and very rusty. 
It was not laid by the rain. This variety is hardly likely to prove 
suitable for hay in this district but may be valuable for greenstuff and 
ensilage. 


Trial of a New Oat, “White Ligoun,” from Prance. 


This variety was received from the seed branch of our Department 
on 8th July, 1908, and planted on 20th July, 1903. It was compared 



with Algerian” in the same way that the 
Garton variety was. Each variety occupied 
three plots. Both varieties were harvested 
on 19th November, 1903, at this date the 
Algerian^’ was well out in flower, and 
White Ligoun ” just commencing to 
flower. The army worm had attacked the 
White Ligoun ” and almost denuded it 
of foliage. The yields of the portions of 
the plots weighed are as follows ; — 

Plots 1, 3, 5, “Algerian,” 313 lb.; 
computed yield per acre, 5 tons 
2 cwt. 0 qrs. 1 6 lb. 

Plots 2, 4, 6, “ White Ligoun,” 255 lb.; 
computed yield per acre, 4 tons 
2 cwt. 2 qrs. 0 lb. 

The yields obtained, on account of the 
damage done by the army worm, afford no 
opportunity of estimating the value of this 
new variety. The straw of this variety is 
soft and has broad limp leaves very liable^ 
to rust which discolours them badly. It 
is a leafier variety than “Algerian” and 
about a fortnight later. The head is 
clustering, the panicles remaining rather 
close to the stalk somewhat resembling 
“ Clydesdale” in habit. 


Ligoun. 
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A Comparative Trial of Green Fodders suitable for 
Sheep, Pig, and Poultry Feed. 

GEO, L. SUTTON, 

Experimentalist, Hawkeslmry Agricultural (College. 

The crops tried were Rape, Champion Ox Cabbage, Large Drumhead 
Cabbage, Green Kohl Rabi, Purple Kohl Rabi, and Thousand-headed 
Kale. These are the ones considered most suitable for supplying 
green succulent food to pigs, sheep, and poultry during the winter 
months. 

The object of the experiment is to determine — 

(1) Which is the most profitable crop to grow. 

(2) How best to maintain a continuous supply of succulent green 
stiiiT during the season when these crops are available. 

To obtain this information it will be necessary to continue this 
experiment annually, and with such modifications as the results 
obtained each season indicate as desirable. 

Rape is the best known of the crops tried, and is of unquestioned 
merit. It has, therefore, been made the basis v/ith which all the 
other crops can be compared. A plot of it was planted on each side, 
and adjacent to each of the other plots, containing the different crops 
under trial. The yield of each crop can, therefore, be compared with 
the yields of the adjacent plots of rape. By adopting this plan, and 
comparing eaeh of the various crops with the plots of rape growing 
alongside them, a better idea of their relative value can be obtained 
than if the different crops were growing in plots adjacent to each 
other, and their respective yields compared. The differences in yield 
due to unevenness of soil are lessened, and crops growing on soils 
quite dissimilar in character and quality may be satisfactorily 
compared. 

In order to facilitate the making of comparisons, the yield of the 
two plots of rape growing on either side of each of the other crops 
has been averaged and expressed as 100 in one of the columns of the 
table detailing the results. The yield of each of the other crops is 
also expressed as a percentage of the average yield of the two plots 
of rape between which it was growing. 

All the plots were not on the same block of ground. Rape and Kohl 
Rabi were grown on Block A IX. Rape, the cabbages, and Thousand- 
headed kale were grown on Block B IX. The soil of these two blocks 
is by no means similar. I'hat of Block A IX is very much inferior to 
that of Block B IX. In addition, the yields on A IX were seriously 
affected by excessive wet and poor drainage. 

Each of the crops was planted in drills o feet apart ; the plots 
devoted to them were uniform in size and shape. They were 6 drills 
wide and 5 chains long. 
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The rape and Kohl Rabi were planted in their permanent situations 
by means of the Farmer’s Friend ” seed drill. Three pounds of seed 
per acre were sown. The Kohl Rabi was subsequently thinned out, 
leaving single plants 18 inches apart. The rape was not thinned out. 
The seed was sown on 8tli April, 1903. On the following day plants 
of the cabbages and kale were set out from seed-beds, where they had 
been sown some six weeks previously. The plants were placed 2^ feet 
apart in the drills. Owing to showery weather prevailing subsequent 
to the transplanting no misses occurred. The various crops were 
horse-hoed three times during the course of the experiment, this was 
as often as the condition of the ground would admit. The season was 
especially favourable for crops of this character, though rather wet for 
badly-drained land. 

The whole of the produce of each plot was not weighed. When 
harvesting, and before weighing, the outside drills and the ends of the 
other drills were removed, so that the results obtained would not be 
affected by external influences. The portion weighed consisted of four 
drills, each two chains long, situated in the centre of the plot. 

The results are as follows : — 


CoMPAKATiVE trial of Green Fodder Crops, suitable for Pigs, Sheej), and T\)ultry. 


Plot No. 


Name of Cro}». 

Yield per 
portion of plot 
weij^hod. 

Computed yield 
per acre. 

Percentage 
yield com- 
pared with 
Bape. 






cwt. 

qrs. Ih. 

tons 

’.wt. 

ijrs 

11.. 


BIX, 

1 

Rape, “ 

Broad Leaf D. Essex ” ... 

15 

0 12 

20 

15 

1 

22 

100 


2 

Cabbage 

*, “Cbarnpion Ox ”... 

16 

J 6 

22 

8 

J 

n 

107 


3 

Rape “ 
Cablmgt 

Broad Leaf 1). Essex ” ... 

15 

1 8 

21 

1 

1 

10 

100 


4 

, “ Large Druuihead ” 

11 

3 22 

16 

8 

2 

.3 

72 


5 

Rape, “ 

Broad Leaf D. Essex” 

17 

2 6 

24 

2 

2 

25 

100 


6 

Kale, “ 

Thousand-beaded” 

19 

2 14 

26 

19 

2 

21 

104 


7 

Rape, “ 

Broad Leaf D. Es.se x ” 

19 

0 12 

26 

5 

1 

22 

! too 

A IX, 

1 

Rape, “ 

Broad Leaf!), Essex ” 

9 

2 8 

13 

.3 

0 

24 

‘ 100 


2 

Kohl Rabi, “Green” 

i 

1 8 

10 

1 

1 

10 

85 


3 

Rape, “ 

Broad Leaf D. Essex ” ... 

7 

2 24 

I 10 

12 

0 

16 

100 


4 

Rape, “Broad Leaf I). Essex ” 

Kohl Rabi, “ Purple” 

! 8 

3 4 1 

; 12 

1 

2 

12 

100 


5 I 

ti 

1 12 

8 

14 

3 

8 

68 


6 

Rape, “ 

Broa<i Leaf D. Essex ” 

9 

3 14 1 

1.3 

14 

0 

2 

100 


From these results the varieties can be arranged in following order 


of merit as regards yield : — 

Cabbage — “ Champion Ox ... ... ... ... 107 

Kale — “ Thousand-headed ”... 104 

Rape — “ Broad Leaf Dwarf Essex ” ... 100 

Kohl Rabi — “Green” ... ... ... ... 85 

Cabbage — “ Large Drumhead ” ... ,. 72 

Kohl Raid Purple ” 68 


The rape was harvested on August 29th, 1903. It was then con- 
sidered to be at its best. This judgment proved correct, for shortly 
afterwards signs of going off ’’ were plainly visible. It flowered on 
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September 18th, 1908. At this stage it was too hbrous and woody to 
be of much use. As rape is fit for feeding at a very early stage of its 
growth, and a profitable return may be expected five or six weeks 
after planting, we may conclude that rape will furnish green food for 
about twelve or thirteen weeks, and during a period extending from 
the end of May to the end of August. 

Both varieties of Kohl Raid matured evenly and together. They 
were harvested on September 80th, 1903. These crops this season 
exhibited no qualities worthy of special recommendation. 

The cabbages were cut as they formed solid hearts, or, in the cases 
of those plants which failed to form hearts, as they exhibited signs of 
running to seed. The Champion Ox'^ Cabbage produced a succes- 
sion of feed from August 8th to October 2nd, 1908 ; the Drumhead^' 
variety was a little later, and produced suitable feed from August 19th 
to October 22nd, 1903. 

Thousand-headed kale, though not at its best, was quite suitable 
for feeding by the beginning of September, just as the rape was 
showing signs of flowering. The kale was harvested on October 2nd, 
1903, when some of the earliest plants were commencing to run to 
seed. It was in full flower about the middle of October, when its 
uscfl’ulness as a fodder may be considered ended. 

The foregoing observations are presented in a convenient form in 
following table. 

Taulk sliowiiig the periods when the various crops are available for groen feed. 

I 

(/Fop. When plan t/ed. ! Wljcn available for feed. 


Rape, “Broad-loaf 1). Kssex ” . 8|4(03 

Kohl Rabi, “ Oroen and Ihirple ’’ 8/4 03 

Cabbage, “ Ohaiiipion Ox ” 1/3; 03* 

Cabbage, “ Large Drumhead” ... 1/3/0.3* 

Kale, “ Thousand headed ” j ljf3/03* 


May 30th, 1003, to August 30th, 1903 
Sept. Ist, 1903, to Sept. 30th, 1903 
August 8th, 1903, to October 2nd, 1903 
August 19th, 1903,toOctolH)r 22nd, 1903 
September 1st to Otdober 14th, 1903 


♦Transplanted, }V4/0;i. 


From the foregoing results it will be seen that of those tried the 
heaviest yielding crops are Champion Ox Cabbage, Thousand- 
headed kale, and Broad Leaf Dwarf Essex rape, and that by 
the aid of these three a continuous supply of green succulent food 
suitable for sheep, pigs, or poultry can be maintained from the end of 
May to the middle of October. 

The Cattle Cabbage itself provides a continuous supply from the 
middle of August to the beginning of October, but as rape is the 
easier crop to grow, it is likely that it will be better to rely upon it for 
early green food, and upon kale for a later supply after the rape has 
ceased to be palatable. 
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The Food of Crops. 

H. W. Potts. 

The main object in a farmer’s avocation is to convert soil and 
atmosphere into suitable food for man and domestic animals. The 
boundless stores of fertility in earth and air have to be intelligently 
utilised in producing wheat or oats from his paddock, fruit from his 
orchard, milk, butter, and cheese from his cow, beef or mutton for 
his butcher, wool for his clothier, and labour from his farm animals. 
Chemistry has not yet reached that point at which the elements can 
be adroitly combined to artificially manufacture food. We still, as in 
the days of yore, depend on nature’s inscrutable laboratory, combined 
with man’s guidance and intelligence, to bring forth our vast food 
supplies. Nature is our good chemist, and life or organic movement 
is the mainspring of all development in plants or animals. Plant life 
and animal life contribute in the most perplexing unions to provide us 
with our daily bread. But many of nature’s hitherto inviolable 
secrets have of late years been disclosed, and we are beginning to 
recognise that it is an essential factor to success in farming to utilise 
the information given to us by the researches of our chemists and 
bacteriologists. A great part of the material from which food is 
produced is obtained from the vast supplies of nitrogen and other 
nourishing gases in the air we breathe, but the important part of 
it is derived directly from the soil. Whilst the atmosphere provides 
adequate supplies this is not the case with the soil. The soil, when 
analysed, will be found to furnish a supply of plant-food, which has 
lain, in many instances, dormant since creation. This, however, is 
limited. Examples are numerous also to show that plant-life has 
pursued an unbroken course of growth for centuries without loss of 
health and vigour, A prominent writer states : The processes of 
nature are such that the same material can be used over and over 
again as food, passing from plant to animal and from animal to plant 
in an endless cycle, and as long as the energy of sunlight falls upon 
the surface of the earth to keep food supply in motion through this 
cycle, so long is it possible for the fertility of the soil to continue 
undiminished. It is upon the continuance of this food circulation 
that agriculture is dependent.” The fertility of soil depends on its 
containing all the organic and inorganic substances needed for the 
nutrition of plants in soluble or available form. The most vital 
factors in soil are bacteria. With every crop a portion of plant food 
is removed. A part is returned from the air ; another part, however, 
is lost for ever if not returned by man. If all the ingredients of the 
crop are given back to the land its fertility remains undiminished. 
Such restitution is effected by bacteria, cultivation, manure and 
favourable climatic conditions. We cannot escape the law of 
restitution. To disregard this means failure of crops. The study of 
the cycle of nature’s food is important. We find the chemical 
constituents of the soil and the atmosphere are the predominating 
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ingredients of man, animals and plants. The decay or rotting of all 
animals and plants returns to the soil those elements which go to 
fertilise it and provide food for future plant growth. In this change 
the study of the functions of bacteria is largely involved. The soil is 
full of living organisms, bacteria and fungi. Where warmth, moisture 
and ample food supplies prevail they are more prolific and more 
active. The very superficial layers of the earth are extremely rich in 
bacteria, the number varying according to conditions — 10,000 to 
many millions per gramme. In sandy soil the number is small. The 
greater the amount of humus, mould or vegetable matter the greater 
the number of bacteria and growth. As we pass below the surface 
the number rapidly diminishes. In 3 feet or 4 feet the numbers are 
few, and at 6 feet they have disappeared altogether. To the activity 
of these organisms in soil we are indebted for the continuous releasing 
of plant-food, and without which we now know that this earth’s 
surface would be absolutc'ly uninhabitable. We have now transferred 
the application of bacteriology from the academic arena of science to 
every day life on the farm. It is known that the soil, animals and 
crops contain certain essential elements such as nitrogen, potash, 
phosphorous, magnesium, sulphur, sodium, iron, chlorine, silicon, and 
lime. Those subject to most rapid exhaustion in the soil are 
nitrogen, phosphoric acid and potash. They must be in proper 
proportions suitable for plant-food. Soils may contain them in full 
quantity, but may be sterile through absence of water or warmth. 
The physical nature of the soil is also a factor. Practical fertility, it 
will be noted, depends on many conditions. One acre of maize of 
fifty bushels rc'moves approximately 96*2 lb. nitrogen, 32 lb. phos- 
phoric acid, 50 lb. potash. One acre of wheat of thirty bush6)]s 
removes about 29^ lb. nitrogen, 9^ lb. phosphoric acid, 13^ lb. potash. 
Nitrogen is the most expensive constituent of all fertilisers. We 
know that every crop removed from the land, such as grain, milk, 
roots and flesh, takes with it certain plant-food in varying proportions, 
and whilst the soil contains vast stores of plant-food, our business is 
to release it. An axiom every farmer should have in mind is : That 
all sources of manures or fertility from the farm and its surroundings 
should be fully utilised before resort is had to purchased plant-food.” 
A manure is a substance necessary to the growth of a crop, and not 
contained in the soil in sufficient quantity or in proper form for 
immediate consumption. There are bulk manures and soil dressings 
available in New South Wales to the farmer from which he can secure 
in an economic way fertilisers — such as farmyard and animal manures, 
also bird manures of all kinds. Refuse from wool -sheds, abattoirs, 
digesters, blood, hair, horn, &c ; refuse from boiling-down works, 
cattle-yards, glue, starch, jam factories, canning works, rabbit- 
preserving works, tanneries, gas-work retorts, brick and tile yards, 
market shops, the refuse from fires, turf skimmings (the most 
abundant and valuable dressings) ; deposits of soil and humus on flats, 
in gorges, dry beds of creeks, streams, lagoons, rivers, dredgings from 
t*iver8, lakes, and billabongs; nightsoil, road scrapings, street 
sweepings, drainage from sewers and cess-pits, malt dust, rotted hay 
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and straw, maize stalks, swamp grass, leaves and bush-rakings (when 
fermented and decomposed) ; peat and rich fibrous soil from old bog 
lands ; guano existing in caves inland (bats) or by the sea shore on 
islands; fish refuse, coal-dust, coal-ashes, sea-weed, sea-shells and 
shell drift (which occurs even inland) ; lime, marl, gypsum, ashes, and 
sand. Green manures — peas, beans, cowpeas, vetches, lupins, soy- 
beans, velvet beans, tangier peas, clover, lucerne, rye, barley, rape, 
mustard, dandelion, weeds, &c. One of the main features of manuring 
is to return humus to the soil either in the form of stubbles, the roots 
of crops, green manures, the dung of grazing animals or farm-yard 
manures. Humus increases the water-holding and retaining capacity 
of the land. It improves its physical and mechanical condition, 
renders the soil more easily mrated, adds bacteria to the soil, and 
provides food for their growth and propagation. Deep and thorough 
cultivation means enhanced profits, and is the first consideration of 
every skilled farmer, combined with suitable drainage. The stores of 
plant-food lying latent and sterile at a depth need the reviving 
influences of sunlight, air, moisture and bacteria. These agtmcies 
release and render soluble and available the chemical constituents 
essential to the growth of plant life. The first consideration is the 
fixing of nitrogen from the atmosphere in which soil bacteria rend(T 
great service. This is effected in a metabolic sense by the products 
of bacteria nitrifying the soil or chemically changing the insoluble 
nitrites to soluble nitrates. Food that has lain for centuries is thus 
brought into requisition. Bacteria require food, which they obtain 
from organic matter, and which they decompose or cause to decay ; 
they need oxygen from the air, and further need moisture to stimulate 
their growth and functions. Green manure is produced by any crop 
that is grown primarily for the purpose of improving the soil and not 
for its harvested product. It is found in sound farming practice to 
grow these between ordinary crops to either plough them in or feed them 
off with any of the domestic animals, preferably sheep. (1) The chief 
aim of green manuring or by turning in green crops is to increase the 
supply of humus, organic matter or mould in the soil. The term is 
applied to some quickly-growing crop which is plouglied in green ; 
and that is best conducted when the crop is young and during warm 
weather, so that it may decay, rot, or decompose rapidly. (2) Not 
only does this form of manure add humus to the soil, but improves its 
physical condition or texture. The soil is made more friable and 
looser, and more easily aa rated. Moreover, in our warm climate it 
increases the moisture-holding capacity of the soil and makes it more 
retentive. Two classes of plants are used for the purpose of green 
manuring : (1) Rape, rye, buckwheat, cape barley, dandelion, mus- 
tard, and weeds. (2) The leguminous crops — peas, beans, soy-beans, 
lupins, cow-peas, clovers, vetches, pea-nuts, lucerne, &c. With the 
leguminous crops is secured the dual advantage of not only adding 
humus to the soil, but also transmitting stores of nitrogen from the 
atmosphere to the soil, by indirectly releasing plant-food and by 
rendering it available. Cowpeas, soy-beans, tangier pea, can be 
grown in summer; clovers, peas, vetches or tares, &c., in winter. 
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Crimson clover and black vetches are both valuable fodder plants in 
this district.* Experiments showed that a crop of clover Id inches 
high on one acre produced 168 1b. nitrogen, equal to £5 worth of 
nitrogenous manures. Catch crops or cover crops are also a distinct 
gain to exhausted soils. Take such a crop as rape, which can be 
grown during the winter instead of allowing the ground to lie idle or 
growing weeds. It breaks up the subsoil and admits air. It brings 
up from below stores of potash and phosphoric acid, and leaves them 
on the surface for the next crop. The green herbage can be fed off 
with sheep, the most useful of domestic animals in returning nitrogen 
and other valuable constituents to the soil in their excreta. Such a 
crop prevents winter rains washing or leaching away into drains, gullies, 
creeks and rivers, large stores of soluble plant- food. The roots 
turned in add to the humus of the soil, and act as a mulch. Never 
let the soil lie idle,’^ is a sound axiom. Loose soils are made firmer, 
and more retentive, sandy soils are built up and made more fertile, 
clay soils become lighter and more friable. Feed off catch crops with 
sheep, pigs, or cows, and return to the soil a large proportion of the 
manure. Every crop sold off the farm means a dead loss of fertility. 
The mechanical, bacterial, and fertile condition of the soil is always 
benefited by catch, cover, or green manure crops — for the growth of 
which we have a suitable climate. In leguminous crops we have 
absolute evidence of the presence of myriads of bacteria in the nodules 
or warty excrescences on the roots of the various plants — their 
functions being to throw off certain compounds which combine with 
othcirs to release the surrounding insoluble plant-food. Any crop or 
weeds will act as a green manure. The aim is to keep some kind of 
crops on your land all the time, and to change it from crops that rob 
the land of fertility to those which are soil renovators, and increase its 
plant food. You may be in a position to economically supply the 
recjuisite manure, or the soil may be rich enough to stand cropping for 
years ; in such cases a rotation is not indicated. The main object is 
to arrange a series of crops in rotation to maintain fertility. The law 
of rotation, or the class of crop, is determined largely by climatic 
conditions and soils. Cowpea is a good crop, to be followed by 
maize, and this followed by a root crop. Wheat sown after turnips 
or potatoes is always likely to yield more heavily. The object 
throughout is never to allow two crops following each other which 
require the same ingredients or fertilisers. Follow a deep-rooted crop 
with a surface-feeding plant. Alternating the crops on such lines 
ends in augmented fertility. A Dutch farmers wealth is estimated 
by the number of windmills h(^ owns, l)ut the wealth of a German 
farmer is assessed by the size of his manure heap. Farmyard manure 
is the basis of all effective fertility. It is lasting in character, 
provides nitrogen, phosphoric acid, potash and organic matter, retains 
moisture, and conveys innumerable bacteria to the soil. There is 
nothing on the farm with a more varied value, which is often 
determined by the class of animal hons(‘d, the feed, the litter used, 

• Hawkesbiiry District. 
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and the methods adopted in collecting and conserving the manure. 
In every instance chemical analysis has shown that the liquid manures 
are more than double the value of the solids from a manurial point 
of view ; they are more rapid in action, and contain more soluble 
plant-food. Since better knowledge of the fermentative processes 
has been acquired it is now known that the best practice is to combine 
the liquids with the solids. All manures should be placed in a 
covered shed with a solid floor, stiff clay or cement, the solids to be 
intimately associated with the liquids. All refuse or manure from 
stables, cow bails, and pig styes to be collected as rapidly as possible, 
especially horse manure. If there be no suitable means of protecting 
it from the weather until the fermentative changes have been secured, 
then the sooner it is put on to the land the better. One ton of farm- 
yard manure contains approximately: 8 1b. nitrogen, 6 1b. potash, 
6 lb. phosphoric acid. A ton of ordinary farm-yard manure will 
contain fertilising elements equal to from 12s. to 15s. worth of 
artificial fertilisers. The old Scotch system of conserving farm-yard 
manure would do well in cold countries where the cattle are housed. 
Here, however, with our warm climate and need for sanitary 
conditions, the manure is best conserved in a sheltered place or placed 
quickly on the land. The nitrogen in farm-yard manure does not 
supply all that is needed, and this may be balanced or supplied in 
artificial form. In this rapid and cursory review of the Pood of Crops 
I am unable to include the question of the use and abuse of chemical 
or artificial or commercial manures; it would require a separate 
lecture to deal with a subject of such vast importance. Further, the 
question of the application of bacteria to every day use on the farm 
needs further elucidation, and if thought desirable I will gladly take 
up these subjects on future occasions. The subject of Food for Crops 
in our warm and exhausting climate is one that demands serious 
consideration. The wondrous power in the hands of our agriculturists, 
if intelligently applied, must add to the sum of our food products, 
raise the general tone of agricultural life, increase the attractiveness of 
a rural occupation, and make farmers wiser and wealthier men. 


A Smutted Grass : Kangaroo. Anthistiria ciliata. 

C. T. MUSSON. 

The stunted growth in flower-stalks of example shown is due to the 
attack of smut, a fungus parasite living within the tissues of the plant. 
As the grass grows, the fungus within also grows. When the time 
arrives for the grass to develop seeds, their place is taken by the 
fruiting organs of the parasite. 

The chaff, which is of a whitish colour, encloses, instead of a seed, 
immense numbers of tiny spherical dark-coloured spores (which act 
like seeds in being able to develop into a new plant) which look in the 
mass like soot. Many grasses are attacked by similar pests, most of 
them having their own particular parasites, either rust or smut. 
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All smutted grasses may be looked upon as detrimental to stock, 
though in most cases, perhaps, this cannot be proved. Certainly, 
however, the host plants are weakly and short of their full supply of 
material required for their sustenance (what is practically the undi- 
gested and digested food matter, and the substance which is the active 
living material within the tissues — even the plant skeleton is sometimes 



Kangaroo Grass affected with smut. 


rotted by them). No 8e(?d being formed, the grass as food for stock 
has lost one of its principal ingredients. 

Burning off destroys these powdery spores, which cannot then be 
spread by the wind to infect other plants. Although this would not 
entirely destroy the parasite it would, if followed out, largely help to 
keep the disease in check. 
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International Egg-laying Competition. — Second 
Winter Test. 

D. S. THOMPSON, Poultry Expert, Hawkefibury Agricultural College. 

Towards the end of the First Annual Laying Competition, the 
enthusiasm of every one in connection with it had increased so much 
that in justification the committee decided to have the number of 
pens increased to try and accommodate the large number of breeders 
so anxious to take part in those educational contests. The Minister 
of Agriculture was approached, and he at once granted the request of 
the Committee and sanctioned the erection of an additional twenty- 
eight pens, increasing the number from forty-two to seventy. Even 
this number was not sufiicient, and a good many earnest and willing 
competitors had to be shut out for want of pens. 

From the experience of the first laying competition the Committee 
were enabled to make some improvements in the conditions governing 
the contest, notably, the penning of the birds to be all as near one 
uniform age as possible. This was done simply by restricting 
the entries to pullets under twelve months, not with the intention of 
controlling the competitors, but simply with the view of uniformity 
for the collection of data. However, the intention of the Committee 
failed to some extent ; seeing the Committee named a maximum, and 
no minimum was fixed, many competitors sent in chickens. The 
Committee were not to blame for this, as they simply depended on the 
experience and good sense of the competitors. Many breeders made 
the mistake of thinking that, because Leghorn pullets would often lay 
at four or five months, on attaining that age in September or October, 
they would lay at the same age in April or May. The competition 
has demonstrated that such is not the case, and competitors themselves 
are not likely to repeat the same mistake. The Committee will not 
give them the chance in the third annual competition, a minimum 
of seven months having been determined. The present competition 
was made an international one by the entry of three pens from America, 
and the interest surrounding these pens has been very great in the 
State and throughout Australasia, while it has also extended to 
America, Canada, England, and other* countries. 

The season throughout the winter test has been a very good one, 
favourable to egg production. The weather has been genial and mild, 
with splendid rains, and the surface of the pens has been in a fine green 
state throughout. The American hens arrived in very poor condition, 
but with careful treatment, good housing, healthy environment, and 
clean quarters, coupled with favourable climatic conditions, they were 
successfully nursed through their sickness, and have given a good 
account of themselves. The little liose-comb Brown Leghorns topped 
the list, and won the winter test with a magnificent total of 711 eggs, 
for six months, or an average of 118’5 eggs per hen, the average 
weight being 24 oz. per dozen, and the market value £5 Is. 2d., or an 
average of Ifis. lOd. for each hen. This result is remarkably high. 
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amd iti our opinion could not be approached in any other part of the 
world. Already we note the critics sayings told you so,’' and 
giving their opinion that it was the softest thing in the world for the 
Americans, the conditions suiting them to a T, and now our State is 
going to be ruined with an illegitimate run on fowls without any 
warranty. All we would say to these critics is, that we hope they 
will avail themselves of the same opportunity by sending a pen to the 
first American competition, and if they succeed in sending a pen to 
America that will break the record of 200 eggs per annum for 
each hen of the six, they will do more good for the State than if they 
write reams of matter as captious critics on the doings of the American 
pens in the competition of their own State. They will have a far 
larger market in America than the Americans have here, and I am 
sure the Americans will not discount the performance of any Aus- 
tralian pen that can go to America and carry ofi the first prize in a 
competition of 70 pens with a performance of over 200 eggs per hen 
for six hens for the twelve months. 

An Australian pen of Silver Wyandottes laid G93 eggs, or an 
average of lle5*5 eggs, of an average weight of 24^ oz. per dozen, and 
an average value of 16s. 4d. per hen; a truly remarkable performance, 
to which the owner and the State can justly point with pride. It is 
not desired to discount the performance of the American pen in an}^ 
way, but it may be pointed out that the fact of the American pen 
having won the winter test, while it undoubtedly points to the fact of 
their being an excellent laying strain, it does not demonstrate that 
Rose-comb Brown Leghorns will be found winter layers. 

The competition, so far as it has gone, has been a remarkable 
success, both in the splendid results obtained and the important 
material influence it has exercised throughout Australasia in stimu- 
lating breeding with a view of improving and developing the utility 
side of poultry-keeping. The prize-winners for the winter test 
were : — 

Mrs. Hansel, of America, Rose-comb Brown Leghorns— First, £5. 

Howell, of Wentworth ville, Silver Wyandottes — Second, £4, 

W. H. Ponton and Son, Tuggerah Lakes, Langshans — Third, £3 10s. 

A. Munro, Rockdale, Buff J.ieghom8 — Fourth, £3. 

W. K. Hays, of America, White Wyandottes — Fifth, £2 10s. 

R. E. Warren, Richmond, Silver Wyandottes — Sixth, £2. 

S. Kendall, Kiama, Silver Wyandottes — Seventh, £1 lOs. 

W. Wild, Lake Albert, Black Orpingtons— Eighth, £1. 

J. Varley, Rookwood — Ninth, 10s. 

We are accumulating valuable deductions from these competitions, 
and amateurs in the poultry world are undoubtedly securing practical 
information from its object lessons. That we have gained consider- 
ably can easily be understood by the fact that the average per pen 
from the forty-one pens competing in the first winter test was 342*6 
t^ggs per pen, or an average of 57*10 per hen ; while for the second 
winter contest the average for 70 pens was 470 eggs per pen, or an 
average of 78*35 per hen, truly a notable increase. Surely no one 
will have the temerity to say that this magnificent advance could be 
obtained without increased knowledge on the part of the competitors 
and all concerned. 
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The monthly laying returns for the forty-one pens in the first winter 
test was, April 756, May 1,090, June 1,680, July 2,839, August 3,346, 
September 4>386 — grand total, 10,047 ; and the monthly laying for 
the second winter test for seventy pens was, April 1,284, May 3,124;. 
June 4,821, July 6,636, August 8,577, September 8,476 — grand total, 
32,907. 

The feeding was of the simplest nature, bran and pollard mash 
mixed with liver soup for the morning meal, fed at 7 a.m., grain for 
the evening meal, fed at 4 p.m., cut up livers twice a week, shell grit 
always before them, and clean water every morning. The grain was 
wheat and maize, but on account of the abnormal price of wheat the 
evening meal consisted almost entirely of crushed maize throughout 
the winter test. 

The cost of feed was — grain, £34 17s. 8d. ; pollard and bran, £11 ; 
meat, £7 lOs. ; shell grit, 12s. 6d. ; total, £54 Os. 2d. 

The total value of eggs laid was £192 17s. lOd., leaving a profit of 
£138 17s. lOd. for the six months, or an average of 6s. 7d. per hen, 
compared with 3s. 8d. per hen for the first winter test — an advance of 
nearly 100 per cent. 

The folic wing conclusions are taken from the actual weight of eggs 
as recorded : — 

Silver Wyanclottes, actual weight i*ecordod from each pen (in ounces), 24, 24, 24, 25, 
24, 24i, 27i 20, 23, 20i. 

White Wyandottes, 20, 25.^, 23, 26. 

Golden Wyandottes, 20, 24^, 25^, 25.^, 

Buff Wyandottes, 2;{. 

Buff Orpingtons, 28, 204, 20, 20^, 254, 28. 284, 24, 27, 25. 

Black Orpingtons, 25, 24, 20^, 27-4, 254, 26, 22^ 27^ 204, 27, 24i, 27, 254, 234, 24. 

Diamond Jubilee, 20.^. 

White Leghorns, 254, 274, 284, 28^, 274, 26, 27, 26, 30i, 294, 274, 27. 

Brown Leghorns, 24. 

Bufif Leghorns, 25 L 

Minorcas, 27, 29. 

Andalusians, 25L 27, 254, 284, 

Laiigshans, 204, 20. 

Anconas, 244- 

From that list of actual recorded weights, which is the first published 
in the world, we make the following deductions : — General average 
weight of the eggs of the various principal varieties, graded — 

Brown Leghorns, 24 oz. 

Buff Leghorn, Ancona, and Silver, (Jolden, White, and Buff Wyandottes, 25 oz. 

Larigshan, Black Orpington, and Jubilee Orpington, 20 oz. 

Buff Orpington, 27 oz. 

White Leghorn and Andalusian, 28 oz. 

Minorca, 29 oz. 

The conclusions bearing on the size of the eggs and the laying 
capacity of the varieties and strains will be of great interest, We 
found that the leading pens in the Silver Wyandottes, viz. : Howell, 
Warren and Kendall, were all under the average size of 25 oza. In 
Black Orphingtons it was found that the leading pens, viz. : Wild^ 
Rone, Bastin, Harris and Wedlich, all laying under the average 
weight or just up to it. While in Leghorns all the leading pens wBte 
under the average size. The same thing occurs again in Andalu8iaiis>. 
the two Evendens who are ahead of the other two pens are laying a, 
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254 oz. efrgy compared with 27 and 28 oz. for the two pens behind 
them. The following is an analysis of the breeds for each month for 
the full six months of the second winter test, giving the average in 
numbers of eggs laid for each month and the average in values for the 
first three months and the full six months. 

It will be remembered that it was predictcal after running the first 
competition, that Silver Wyandottes would bo found topping the list 
in this and future com})etitions, and it will be clearly seen that tlmy 
carry olf that honor, being twenty-four eggs per pen ahead of the 
next best variety, viz., the Black Orphingtons, and no less than 6 s. 8 d. 
per pen ahead of tlio same v'ariety, which stamps them without cavil, 
/Jw best winter lay in c/ variety in this State. 


\ariety. 

No. of 
lV;ns. 


Aver 

Aa'KRACKS in VAItIi:TIES FOR ArUlL. ] 

Silver AVvaiulottcs ... 

10 

! 306 

30*6 

Wiiitt! \V viiiulottcs .. 

3 

i 53 

17 6 

Black Orpin^itoiis 

14 

i 198 

14*1 

Wliite Lcj'horns 

12 

153 

12*7 

Aii(iahisiaii8 ... 

4 

1 41 

10*2 

Buff Or[)iiij;^tonR 

10 

i 82 

8-2 

( j olden Wyaiidottc-s . . 

f) 

j 20 

4*0 

Aviuia(jics in A'arietiks for May. 

Silver Wyandoltea ... 

10 

i 543 

54 3 

Ai»(lalusian.H .. 

4 

; 185 

4 6 -2 

Buff’ (,)rpin^dons 

10 

42S 

42*8 

VVinte JiCghorns 

12 

461 

38-4 

Black Orpin i;t(Uis 

14 

534 

38 1 

White W vi^ndotte.s ... 

3 

03 

31*0 

(1 olden W y andottc.s . . . 1 

5 

104 

20-8 

Avkhaok.s in A\vfieties : 

FOR June. 

Buff’ Orpingtons ... i 

10 

756 

75 '6 

Black Orpingtons 

14 

1 ,043 

74-5 

Silver Wyandottes ... 

10 

741 

741 

AndalusiaiiK ... 

4 

216 

54(» 

White Leghorns 

12 

647 

53 9 

White Wyandottes ... 

3 

161 

53*6 

Golden Wyandottes ... 

5 

214 

4SS 

AvER.-v(iE.s IN Varieties 

FOR July. 

Silver Wyandottres ... 

10 

1,119 

111*9 

Andalusians ... 

4 

395 

98*7 

Black Orpingtons 

14 

1,303 

97 3 

Butf Orpingtons 

10 

895 

89*5 

Golden Wyandottes... 

5 

444 

88*8 

White Leghorns 

12 

1,002 

8.3-5 

White Wyandottes ... 

3 

247 

82-3 


Variety. 

'So. of 
R(mh. 

Eggs. 

Aver- 

age. 

AyEiiA«.i:.s IN Varieties for Afoust. 

Golden Wyandottes . 

.( 5 

591 

fl48*2 

Black Orjungtons 

• 

1,8*24 

130*2 

Andalusians ... 

! 4 

509 

127'2 

White Leg 1j ones 

.1 12 

1,482 

123*5 

Silver Wyandottes . 

.1 10 

1/223 

122-3 

Buff’ Orpingtons 

.! 10 

1,207 

120-7 

White VVyandottes . 

•i 3 

307 

102 3 

AvERA(a:.s in Varieties for Sei*tember. 

White Leghorns 

■i 

1,577 

131-5 

Andalu.siaiis 

•1 

520 

130-0 

Pilack Oi fiingtons 

,| 14 

1,754 

125-0 

White Wyandottes .. 

•1 

355 

118-3 

Golden Wyandottes .. 

. 1 5 

588 

117-6 

Buff' Orpingtons 

! 10 

1.136 

113-6 

Silver Wyandottes 

-i 10 

1.103 

110-3 

Averages for the 

VER 

Full Six Monties 
Ben. 

Silver Wyandottes .. 

. 10 

5,035 

503 5 

Bla(^k Orpingtons 

. 14 

6,716 

479-7 

Andalnsiaiis ... 

4 

1,866 

466-5 

Bu If Orpin j:tons 

K) 

4,504 

450-4 

Wliite Leghorns 

12 

5,322 

443-5 

White. Wyandottes .. 

•i .‘1 

1,215 

405*0 

Golden Wyandotte.^ .. 

.; 5 

1,991 

398-2 


Averages in Vai.i7e.s for 

Three 


Avera(}ks in Values for 

the 


Months per Fkn. 

£ 

8 . 

d. 

FULL Winter Test. 

£ 

s. 

d. 

Silver Wyandottes 

. 1 

9 

10 

Silver Wyandottes 

3 

1 

7 

Black Orpingtons 

.. 1 

3 

2 

Blacjk Orpingtons 

2 

14 

11 

Btdf Orpingtons 

.. 1 

3 

2 

Andalusians 

2 

12 

8 

AndahiHians 

. 1 

0 

8 

Buff Orpingtons 

White Leghorns 

2 

12 

2 

White Leghorns 

0 

19 

10 

2 

9 

7 

Whit© W yandottes 

0 

18 

11 

Whit© Wyandottes 

Golden WyaiKiottoft 

2 

6 

0 

Gblden AA^^^yandottes 

0 

4 

0 

2 

4 

7 
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Hawkesbury College Laying Competition. 

EEPORT TO SEPTEMBER .Wth, 1903-WINTER TEST. 








E^ 

fgs Laid. 




Owner, Address, and Breed. 

in 

O 

L 

a 

May. 

c 

3 

'5 

August. 

September. 

Totals. 

Weight of Eggs 
per do*. 

First ; Second 
quarter, quarter. 

1 

1 

X 

Mrs. A. H. HUnsel, U.S.A.— K. C. Brown Lej^horns .. 

11 

1 103 

' 130 

iin 

no 

117 

124 

711 

oz. 

24 

OJi. 

24 

101/2 

0. Howell, Wentworthville— silver VVyandottes 

i 

90 

! 137 

127 

112 

no 

132 

693 

23 

25i 

24 

98/ 

W, H. Ponton & Son, Tiigiforali Lakes- Langshans . . 

7 

1 lb 

1)1 

100 

139 

145 

142 

047 

26i 

80/6 

A. Munro, Rockdale -Butf Leghorns 

6 

i ot 

! 97 

112 

113 

132 

123 

o;i8 

25 

■Hi 

S4'9 

W. K. Hays, U.S.A.— White WvRodottes 

in 

80 

' no 

110 

112 

lU 

101 

629 

24 

26 

88/9 

II. E. Warren, Richmond -Si h or W\andottes . . 

0 


80 

70 

121 

142 

120 

017 

23 

24 

79/0 

S. Kendall, Kiama- Silver Wyandottes.. 

7 

! b 

1 70 

no 

120 

145 

142 

004 

22 

24 

71/10 

W. Wild, I^ake Albert — Black Orpingtons 

7^ 

m 

80 

no 

108 

131 

1.36 

598 

23i 

26 

75/7 

J. Varlev, Rookwocxl — Buff Orpinguyiis 

7 

37 

1 102 

102 

108 

130 

112 

597 

27 

28 

78 4 

Mrs. N. Kirby, R\ do— Buff W yaiKloUes 

9 

10 

00 

12'J 

124 

123 

133 

579 

23 

23 

71/ 

W. F. Evenden, Kogarah— Ai.dalu.«ianvS 

7 

1 

n« 

101 

128 

140 

145 

573 

2r>i 

25* 

60 10 

E. S. Fuller, Kiania— White ].it‘ghorns 

fil 

22 

00 

90 

121 

137 

143 

573 

25 

25A 

68/6 

J. Rone, lliverstorie— Black Orpinglons 

6 


1 

101 

un 

160 

1.50 

.508 

26 

26 

59/6 

J. Ahern, Arncliffe— Silver Wyundottes 

n 

in 

70 

107 

114 

130 

119 

561 

25 


70/ 

A. E. Henry, Kvde— Silver WvandoUes 

8 

7n 

7.n 

08 

100 

115 

114 

553 

2.3^ 

24 

73/ 

Mrs. H. Bastin, Enfield— Black Orpingtons 

7 

37 

01 

104 

101 

122 

121 

540 


24 

68/9 

Mrs. Widmer, i>ruini.nnyne* Buff Orpingtons . . 

7 

4 

til) 

118 

1 10 

135 

l;;3 

545 

25f 

20 

03/7 

H. tl, Ijarnbcrt, Moss Vale— Buff Orpingtons .. 

bit 

10 

09 

ti() 

132 

145 

no 

5.38 

25 

26^ 

64 2 

H. R. Harris, Neutral Bay- Black Orpingtons. . 

6 

0 

41 

70 

140 

150 

137 

538 

23 

25^ 

59 9 

J. J. Roche, Bay view— White l.<eghorn.s 

7 

,37 

84 

48 

90 

140 

133 

532 

27i 

27^ 

60/5 

A. Wedlich, Balaclava (Vic. h -Black Orpingtons 

7 

11 

.ni 

on 

no 

1.31 

132 

5.30 

24 

26 

62/6 

A. Arnold, Ashfield-Whitc Leghorns 


1 

3!) 

93 

128 

135 

133 

529 

28 


60 4 

Mrs. E. Scaysbrook, Gosford - Black Orpingtoms 

in 

in 

40 

101 

124 

121 

120 


27^ 

27 1 

03./4 

C. A. W’. Weil, A.shlield— VVliite Leghorns 


20 

32 

01 

111) 

145 

144 

.521 

27 

27i 

58/ 

W'. H. Tomb.s, Penrith- -Anconas. , 

7 

39 

n4 

42 

98 

139 

145 

517 

24 

24.} 

oo'i 

AV. (iib.son, Penrith— Jubilee Orihngtons 

fi 

0 

31 

9n 

122 

j;;5 

131 

514 

20 

2tU 

57/10 

C. F. Agst, Mulgrave-- -Whitf* Lcu'horns 

r,L 

4 

t)0 

77 

]09 

1.3.3 

129 

512 

27 i 

28} 

(iO/ 

C. H. Wickham, Killara- Black Orpingtons .. 

11 

19 

.no 

8.') 

82 

137 

122 

504 

22i 

22^ 

6<,)/5 

H. S. Bignell, Bandon (Irove—OoUlen W'vandottos .. 

7 

0 

.34 

87 

114 

130 

124 

495 

24 

2tJ 

55/8 

C. T. Burton, Hnrstville- Buff Orpingtons .. 

8 

0 

(d 

91 

95 

119 

119 

491 

27 

26} 

.59 3 

W. B. Candee, U.S.A. -White Wvandottes .. 

11 

10.3 

94 

08 

80 

74 

71 

490 

24 

25A 

72/9 

E, Butcher, North Sydney Black Orpingfons 


21 

48 

93 

87 

113 

126 

4 88 

27 

27} 

.58, '8 

Arcadia Poultry Farm, Arca<lia— W'hite W'yandottes . . 

6 

0 

37 

on 

108 

10.8 

138 

4^0 

22i 

23 

55/8 

I). B. and H. (L Elphinstone, Kaslwood -MinorciES . . 

8 

in 

42 

7.8 

78 

125 

141 

479 

20 

27 

54/9 

E. Lomax, Narara- Black Orpingtons 

7 

n2 

44 

30 

08 

141 

134 

400 

24 

27 

54 4 

F Dahlgren, Narara- Buff (trpingtuns i 

9 . 

0 •; 

30 

103 

92 

123 

111 

459 

24 

25 i 

53' 

Mrs. A. J. Evenden, Bexley - Andalusians .. ..1 


20 1 

42 

47 ■ 

87 

124 

1 25 

457 

24 

25} 

53 1 

1). Frewiii, (iosford-- Andaliiruaiis i 

fii 1 

14 

79 

59 

70 

lOT 

122 

4.57 

24 

27 

.50/2 

Horwoewi and Denis, Wag-ga— VVhil/C Leghorns . 

8 1 

18 

20 

40 

97 

131 

131 

452 

25 

20 

49 I 

M. Ward, Thornleigh— Black Or])ingt<ms .. .. 

H 1 

0 

37 

74 

97 

1.33 

109 

450 


20} 

.51/ 

E. J. Winton, Cami»hclltow;: L,‘ingxl)unH .. ..j 

() i 

0 

32 

92 

108 

112 

105 

449 


26 

52, 1 

J. F. Brown, Siunmer Hill- Silver Wyandottes 

(> 1 

0 

0 

01 

120 

139 

no 

442 

27 

27.4 

: 45 '8 

C. Bridekirk, Enlield— White Ijcghorns 

iih j 

20 

44 

39 ; 

75 

1*25 

128 

431 

25i 

27 

4vS4 

Oraniham P. Kami, Plumpton -S. V. W'hite Leghorn.^' 

6 ! 

0 

13 

f.8 

74 

143 

140 

428 

24 

20 

43 3 

W. H. Lathlean, Waratah— Silver W'yandottes 

8 ' 

in 

40 

4.'. 

90 

132 

92 

420 

24 

24i 

1 49/5 

L. L. Ramsay, Carlingford -Black Orjhnglons 

6 ; 

^ I 

39 

04 ; 

77 

1(K) 

134 

420 

25i 


47/10 

A. Beattie, Blaekwall— Buff Orpingtons 1 

8! ; 

17 1 

1 36 1 

! 01, 

78 

i no 

114 ' 

( 416 

28 

27 

48/2 

A. Hullen, ToongJihliic— Golden Wyandottes ., ..• 

« 

1 20 * 

1)9 i 

1 50 

58 

: 120 

104 * 

i 411 : 

i 

, i 

50 2 

J. D. Pannenter, Berrima— Silver Wyandottes 

7 1 

: 9 

23 

47 ^ 

123 

113 

; 85 - 

' 410 

\ 25 

: 26 I 

46 11 

W, B. Bull, Summer Hill— White W yandottes. . . . | 

9 

' 34 

46 

: 34 

70 

100 

116 

40(5 

24 i 

26 

47 11 

J. E. Peniell, Randwick— Gulden Wyandotte.s.. 

7i ^ 

0 

11 

I 51 

108 

112 

no 

398 

m 

30 ' 

25} 

61/10 

A. T. Tipping, Burwood W'hite Leghorns , . . . : 

7 

0 

43 

i 00 

74 

' 100 

112 

395 

30.| 

45/ 

li. A. Wallace, (lloulburn- Black Ori)ingtou,s . . . . ! 

n ' 

' 0 

19 

: 79 ' 

08 

131 

98 

35)5 

24J 

24} 

43 6 

W. Frame, Canterbury- Buff t irpingdons 

10 ! 

! 0 

1 1 

i 41 , 

80 

133 ; 

130 

391 

26 ' 

27 

36/4 

Boaanquet Bros., Liverpool -Buff Orpingtons . . . . ■ 

6 i 

^ 0 i 

; 47 ' 

01 

79 

100 , 

92 

371) 

23 

28} 

44/0 

Brown and .lervis, Bowrnl— Andalusians . . . . : 

n 1 

1 0 ’ 

1 0 i 

! 9 : 

104 

138 ! 

128 ' 

379 

26 ' 

28} 

3410 

C. H. Bayley, Ashfitld - Buff Orpingtons 

7j 

8 

32 : 

: 77 ; 

60 

82 

100 ' 

374 

24 

24 

43,9 

J. E. Robberds, Artarinon— .Silver Wyandottes ..i 

4 

0 

0 

no 

119 

112 

85 

372 

23 ! 

23 

39/4 

T. Bourne, Moss Vale- Silver Wyandottes . . . .f 

H 

19 

30 ! 

' 49 1 

70 

85 

92 ; 

357 

20 1 

26} 

42 6 

Mrs. J. Jubb, Pambula— Brown Leghorns .. ..i 

4 

0 

20 1 

32 i 

52 

12(5 

120 

356 

20 ! 

til 

36/1 

K Newell, Petersham -Golden W'yandottes .. 

6 

0 

0 

50 i 

79 : 

305 

119 ; 

353 

24 i 

24} 

86/8 

E. Waldron, Willoughby- Black Orpingtons ,, 

7 

4 

I 8 

27 I 

72 ; 

120 

121 1 

352 

25; 

24 

34/6 

E. H. Maxwell, Easi-hills WTiite Leghorns .. 

fi 

17 

35 

41 ' 

51 ; 

80 

123 i 

347 

2tif 1 

29} 

39/2 • 

A. E. MoI.K>od, Hermidale -Golden Wyandottes ..i 


0 

0 

B 

85 j 

i 118 

125 1 

334 

24 

26} 

80/2 

Mrs. A. P. Lombe, Ashtield— Black Orjiingtana ..1 

6 

0 

0 

10 

vS4 

128 

108 1 

330 

234 

24 

80/4 

W. Harris, Woy Woy— W’ bite Wyanrlottes . . , . j 

7 

18 

10 

32 

69 

93 

101 i 

323 

23* 

23} 


C. B. Bmith, Croydon— White Leghorns 1 

7 

14 

24 

20 

23 

102 

135 ; 

318 

25 

27} 

82/1 

H. Oodell, Epping— Buff Oipingtons 

6J 

0 

11 

30 

49 

124 

04 1 

314 

26 

81/2 

Cardwell & Meeservey, Leiehhartlt— White Leghorns, . 

fi 

0 

1 1 

14 

41 

102 

120 { 

284 

20i 

27 

25/ 

D. B. Bannister, Pyrnble— Minonais 

(1 

0 

1 

8 

23 

; 24 

92 

107 

249 

28 i 

1 

29 

22/7 
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Pearl Millet. 

The following additional information regarding the boomed forage 
plant, about which Mr. Maiden has issued a caution to the readers of 
this Gazette^ may prove interesting to farmers : — Pearl Millett {Pent- 
cillaria s'picata) has been grown at the College each season since 1900, 
when a supply of seed was obtained from Messrs. Hackett, of 
Adelaide. This plant has its use in farm economy, but by no means 
possesses the extraordinary qualities claimed for it by some American 
seedsmen. Its chief value lies in its extreme earliness. Six weeks 
after planting it commences to form seed heads, and a week or ten 
days later is tit for use as a greenstuff. The crop in the illustration 
is an example of this ; it was sown November 24, 1904, and on January 
8th, 1904, when the photo, was taken, it was breaking into ear. The 
staff in the illustration was 5^ feet high. The millet is about 5 
feet high. [Unfortunately the negative of this photograph was 
destroyed before a reproduction could be made. — Ed.] 

From a farmer’s standpoint, this plant is classed with the non- 
saccharine sorghums, as the stalks are coarse — much coarser than 
those plants usually known as millets.” It has a similar use, and is 
about as suitable for hay-making as any of the sorglnuns. It is hardy, 
and will grow in poor, heavy soil. laist year, during the drought, it 
yielded over 7 tons of greenstuff per acre (ni a very poor piece of soil, 
not proving as productive as the sorghums, but out-yielding the 
millets. 

From tlie queries relating to this plant which have been received at 
the College during the last two years, it is evident that seed of this 
plant has been distributed under the names of Fen lei liar la and ‘^Mand’a 
American Wonder Forage Plant.” — Geo. L. Slttox. 

Farm Notes. — IIawkesbury District. 

H. \V. POTTS. 

All over the district the favourable weather has produced phenomenal 
growth of all kinds. Much of this cannot be pi’cserved in any other 
way but as ensilage. Stock-owners will do well to guard against 
scarcity during flood or drought by conserving their super-abundant 
forage in this way. Where a tub or pit is not available, stacks can 
be cheaply and successfully built. 

Most of the growers will have completed the harvesting of their 
potato crops during this month. In many cases, the ground will be 
given over to the growth of weeds until the time for the preparation 
of spring crops is at hand, in other cases, the ground will be cultivated 
and kept fallow in order to keep it clean. Neither practice is satis- 
factory. On the one hand, seeds are produced which canse future 
trouble, and, in the other case, the soil is being depleted of vegetable 
matter, and during wet weather also of mineral matter. It has been 
estimated that 'during a normal season more plant food is washed out 
of the soil by rain than a crop would utilise. 
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A. very much more satisfactory and profitable plan than either of 
those mentioned would be to sow the beds down with rape or rye. 
The ground need not be ploughed, but would be prepared, perhaps, 
better prepared, with disc harrow or cultivator ; the growth of these 
plants would check weeds and would provide grazing for pigs or horses 
during the winter, the residues would add organic matter to the soil, 
.and the roots would prevent loss of plant food by leaching. 

Potatoes , — The autiirnn crop should be planted this month. Our 
potato-growers should take advantage of the opportunity they have of 
producing their own seed for spring planting. The high price usually 
charged in the Spring for seed potatoes, and the unsatisfactory and 
unreliable nature of the seed obtained, renders this course uow abso- 
lutely necessary. In the present crop the come-up ” and the product 
of the seed which did grow are entirely unsatisfactory. The great 
disparity between the yields of local ly-raised seed and the imported 
seed proves beyond dispute that it is not the fault of the sen sou or the 
ground, but that the loss is due to the character of llie seed. To this 
loss must bo added the initial cost of the seed. The chief difiiculty 
surrounding the growing of the Autuiim crop appears to be in getting 
the seed sprouted in time for planting. This is areal difficnlty, and 
has been recognised as such l)y our ofiicers. Investigations have been 
and are being conducted to determine How best to sprout the seed 
for this crop.^^ The most satisfactory method found so far is — (1) To 
expose the potatoes after being dug to light, hut not direct sunlight, 
for several days so as to toughen the skins ; and (2) to s])read them 
out when toughened in a warm place in a single layer, and to cover 
them with about 1 or H inches of river sand, which should be kept 
moist, but not wet. Exposing to the light is apparently an important 
matter as it seems to prevent rotting ; it, however, renders the potatoes 
unfit for domestic use. 

The whole of the seed used last spring for experimental purposes: — 
2\ acres— was grown from seed sprouted in this manner, and which 
was planted March 5, 1903. 

Green Feed for Dairy — Sorghum , — Sowings of Black Sorghum or 
Planters' Friend may still be made. Drilling will give surer and more 
satisfactory results. 

Barley, — Cape, Skinless and Beardless may now be sown for Winter 
green feed. 

Wheat , — Some of the Macaroni varieties, if sown now, will provide 
a crop of greenstuff about June, and if allowed to remain will produce 
a crop of grain in late Spring. Medeah, Belotourka, and Farrer's 
Durum and Cretan are suitable varieties for this purpose. 

Swede and other Turnips , — As favourable weather occurs, these crops 
may be planted. A little superphosphate sown with the seedwill help 
the plant over a critical period, and enable it to resist the attacks of the 
aphis. Those who possess maize-drills can utilise them for sowing this 
crop. (See ^VA Handy Seed Drill," Agricultural Gazette, f . 
vol. XIV.) Owing to the unsatisfactory market rates ruling for Swedes 
during late years, it is unwise to grow large areas, unless provision be 
made for utilising the crop for stock feed shouldlow prices prevail. 
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Rape, Cabbage, and Kale — Rape, — This is an opportune time to 
sow this valuable plant. This crop is fit for use any time during its 
growth, and six weeks of favourable weather will produce a very 
profitable return. It can be fed off, or successive cuttings can be 
made until September. It may be sown either broadcast or drilled. 
Experiments indicate that when the drills are 2^ feet apart the most 
profitable returns are obtained. 

Cattle Cabbage — lOOO-Headed Kale . — These crops may be sown in 
their permanent situations if the ground be ready and the weather 
favourable, or the seed may be sown in nursery beds, and the plants 
afterwards placed in the field. The Kale is of special value to small 
poultry keepers, as the bottom leaves may be utilised as required, and 
the plant will continue to grow upwards and produce new leaves. 

Lucerne and Paspaluvi. — Towards the end of the month is the 
most favourable time for planting these crops in this district. 

Lucerne. — As lucerne is a permanent crop, too much trouble cannot 
be taken to thoroughly clean the ground before planting the seed. 
In such a district as this it is found advisable to be liberal with the 
seed; use at least 201b. per acre, and sow it evenly. 

Paspalurn. — ]:’ropagation by roots is more satisfactory than sowing 
the seed. Whilst this grass is hardy, and will grow aiid fight its way 
amongst other grasses, yet, on poor soil especially, it pays to prepare 
the ground. The grass grows better and more luxuriantly, and covers 
the ground sooner. 


Crops for Winter Greenstuff. 

Mb. J. II. Clarke, of Coopernook, on the Manning River, last March 
communicated with the Department with the object of obtaining advice 
as to the most suitable crop, or crops, to grow for greenstuff for milking 
cows. For a couple of years he had tried Allora Spring Wheat, 
but found that it became badly affected by rust. For experimental 
purposes, small quantities of seed of Emerald Rye, Skinless Barley, 
and Golden Giant Oats were forwarded, and the Department is now in 
receipt of Mr. darkens report on the growth of same. 

The area choBcn for the trial consisted of dark chocolate soil, 8 to 4 
feet in depth, and of a loose nature. It had been previously cropped 
with maize, returning from 60 to 80 bushels per acre without manure. 
The soil was prepared by ploughing and disc-harrowing. Seed was 
sown at the rate of 1 bushel per acre towards the end of May, and in 
ten days after sowing the plants were well up. 

The Emerald Rye was ripe and harvested on 10th December. The 
Skinless Barley and Giant Oats were both destroyed by rust. 

The season was very favourable up to end of July; thence until 
harvest, rains were very frequent. The Emerald Rye attained a height 
of fully 6 feet, with a splendid stool, and the growth and character 
were all that oould be desired. The Skinless Barley and Giant Oats 
grew remarkably well until attacked by the rust. 
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Jarm Notes. 


RTVERINA DISTRICT.— Eebkuart. 

G. M. McKEOWN. 

Wheat for Hay . — March and April will be found the best mouths 
for sowing wheat for hay in this and similar districts. The prepartion 
of the land should therefore bo commenced without delay. For early 
ploughing, the rotary-disc plough will bo found invaluable. The land 
should be ploughed as deep as the nature of the soil will admit, and 
thoroughly pulverised. Forty-five pounds of plump seed will be found 
ample under local conditions. The seed should be sown with the drill, 
and with it about GOlb. per acre of No. 1 or No. 3 superphosphate. 
The cost of the fertiliser will not be more than 3s. or 4s. per acre, and 
the yield will be found to be largely increased. The Berthoud, White 
Essex, White Lammas and Australian Talavera are the best kinds, 
making hay of far better appearance than the purple straw varieties. 
The white wheats are also more palatable for stock. As soon as 
conditions will admit, the preparation of land for all grain crops 
should be commenced. 

Oais. — Land should be got ready without delay, as seed should be 
sown in March. Not more than a bushel of seed per acre should be 
sown in dry districts, and manure should be used as recommended for 
wheat. Algerian and Dun will be found the best varieties for hay. 
For feeding off, Carter^s Cluster and Tartarian will be found among 
the best kinds, as they get away quicker than those which are the best 
for hay, but they do not stand drought so well in the later stages of 
their growth. 

Rape , — Prepare for sowing as early as possible, as seed should be 
sown after the first fair fall of rain. The soil should be brought into 
fine condition by means of harrowing and roling. The seed, being 
small, should be sown on a surface made as even as possible, and 
covered lightly. For broadcast seed the lever harrow will be the best 
covering implement. Two pounds of seed will sow an acre. Dwarf 
Essex is the best variety. 

Vegetables, Sfc , — Swedes should be sown as soon as there is sufficient 
moisture. White turnips may also be ^own in small quantities during 
the month. Sow cabbage and cauliflower in beds, for later transplan- 
tation, where shade and water can be applied. Pumpkins and melonft 
should be cultivated, and watered where water is available. Stake and 
tie up tomato vines, keeping too luxuriant growth in check. Pick all 
fruit as it ripens. 
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BATHURST DISTRICT.— February. 

R. W. PEACOCK. 

Every effort should be made during the month to ensure green fodder 
throughout the winter months. The following crops are the most 
suitable for the purpose : — 

Barleijs , — These can be sown largely at intervals of a few weeks to 
ensure succession of fodder. The Skinless and Cape varieties are the 
best for the purpose. They require a soil in good condition^ with a 
fair amount of available plant-food at the surface. 

Ryes . — These can be sown to advantage on poorer soils than the 
barleys. The Black Winter and Arctic are suitable varieties, and pro- 
duce a fair amount of green fodder throughout the winter. They are 
not as palatable to the stock as the barleys; successive sowings are 
advisable. 

JVJieat . — If some of the earlier varieties were sown this month they 
would provide excellent green fodder throughout the winter. If the 
later long-season varieties were sown towards the end of the month 
they would produce a fair amount of fodder to be grazed off judiciously 
throughout the early winter, and afterwards shut up for a crop of 
grain. Many good yields have been harvested from crops so treated. 

Tares and Reas may be sown towards the end of the month, alone 
or in conjunction with the foregoing cereals. When so mixed, the 
fodder value of the resultant crop is much increased. 

Rape should be sown largely upon well-prepared land. It is 

f referable to sow in drills about 2 feet apart, to allow of cultivation. 

t is one of the most valuable crops in a rotation, and leaves the land 
clean for a cereal crop the following season if required. It yields 
heavily upon good soil, and is an excellent fodder, especially for ewes 
and lambs and pigs. 

Swede Turnips can be sown largely, requiring the same preparation 
as for rape. They should be sown in drills 2 feet apart, and 
thinned to about 9 or 12 inches in the drills. They yield heavily, and 
possess the advantage of being easily stored for late winter use. 

Carrots , — A sowing should be made upon deeply- worked soil. They 
are greatly relished by horses. 

The late potato and other crops should be kept free from weeds, and 
thoroughly cultivated. 

The land intended for the reception of lucerne and other perennial 
crops should be attended to and kept free from weeds. 

The ploughing for the main cereal crops should be pushed along, in 
order to be in readiness for the early sowings. 
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Orcljard Ifotes. 

W. J. ALLEN. 

Februahy. 

Drying operations will be in full swing this month wherever sultanas, 
raisin grapes, currants, peaches, and early varieties of prunes are 
grown. I am pleased to say that at our Wagga orchard all of the 
above-named fruits are bearing well this year, and we hope to turn out 
some of the best samples we have had for years. 

The raisin grape, sultana and prune, all require to be dipped as soon 
as possible after picking, and before they have been spread on the 
trays to dry. They should be immersed in a lye made with one pound 
of caustic soda to ten gallons of water, when the solution is at boiling 
point, and allowed to remain in this from one to three seconds, 
according to the toughness of the skin, as fruit grown on some soils 
(particularly those of n heavy nature) have thicker and tougher skins 
than those grown under more favourable conditions, and in consequence, 
are somewhat harder to crack — therefore, fruits grown in the latter 
soils may have to be immersed for only one second, while those grown 
in the heavier soils may require two, or even three seconds to have the 
game effect. All that is required is to produce minute cracks in the 
skin, which hastens the drying process, but the operator must avoid 
too long a dip as it will damage the fruit by cracking the skin too 
much, and also he must keep the lye as near the boiling point as 
possible. 

As soon as the fruit is dipped it should be spread on trays and put 
out in the sun to dry as soon as possible. It must not be allowed to 
dry too much before being removed from the trays. It should be 
quite tough and pliable, and under no circumstances should it bo dry 
enough to rattle. On the other hand, it should be so dry that if 
squeezed between the thumb and finger no moisture will exude from 
it. I might say that this State imports annually from California and 
other countries large quantities of both cooking and dessert prunes 
which are in no way superior to those grown here ; in fact, all those 
who sample the dessert prunes put up at our Wagga orchard claim 
that they can never buy such fruit in the stores. It is, therefore, our 
intention this year to put up one or two tons of this class of fruit in 
two-pound glass bottles, so that the public may be able to secure them 
in either small or large quantities, and I would ask those who buy 
them to compare them with the best imported article, when they will 
be able to judge for themselves if what I say is not right, viz., that 
the Australian prunes are superior to the imported. This does not 
apply to prunes alone, as I am satisfied that our sultanas, currants and 
dried apricots are second to none produced in any country in the world, 
yet we have only begun to think of growing these fruits, and are still 
importing large quantities from other slates and countries. 
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I would like if more of those interested in this work could find time 
to visit our Wagga orchard during the drying season, in order to see 
for themselves how the work is done and the quality of the fruit which 
we are turning out. 

It will be well this month to keep a close watch over all kinds of 
trees, and wherever scale of any kind is found use every effort to 
destroy same, either by fumigating or spraying, using any one of the 
many mixtures which have been found by previous experience to do 
the best work. For the destruction o^ San Jose scale on deciduous 
trees there is no better spray for this season of the year than the resin 
and soda wash, and for citrus trees fumigation is the easiest means of 
ridding th(3 trees of all scales, but wherever brown scale or white louse 
are found on the trees it is best to increase by one fourth the strength 
of the charge as given in the fumigating table which I prepared some 
time ago. 

I would again warn growers who practise fumigation not to treat 
the tree# on hot days, but to do the work on cool days, at night or 
in the early mornings and evenings. In measuring the size of the tree 
take the extreme height and width before referring to the table to 
ascertain the quantities of chemicals to use, and be sure not to add 
the cyanide to tlie mixinro until after the sulphuric acid and water 
have been put in the bowl or generator, and the latter placed under 
the tent, then drop in the cyanide and close the tent immediately. 
Great care must also be exercised not to allow any of the sulphuric 
acid to come in contact with either the hands or clothing, as it will 
make the hands very sore, and if it touches the clothing or tents it 
will burn holes in them. 

Keep the cultivator at work this month, and in this way keep down 
all weeds, as also the land in a fine state of tilth. 

The early part of the present month is the best time to bud to better 
varieties all poor and worthless varieties of fruit trees found growing 
in the orchard. Do not allow an unprofitable tree to remain there 
another year. Be sure that the buds used are taken from trees which 
have borne the very best quality of fruit, and do not forget that, in 
the case of peaches, the good canning varieties always find a ready sale 
at good prices. 

Continue fighting the codlin moth by picking up and destroying all 
fruit found underneath the trees and seen to be infested with the moth ; 
and give regular attention to the bandages. 

In districts where irrigation is practised, deciduous trees will require 
their last watering, but grapes intended for raisin-making should not 
have water applied immediately before picking, as this delays the 
ripening, and is likely to make them more watery, and, as a result, 
they take longer in drying, and the chances are that the quality of the 
dried product will not be so good. The last watering of a vineyard 
f should not take place later than the first of this month. 

Arrangements should be made towards the end of the month for 
sowing leguminous crops, such as are required for green manuring, 
and as the fall and winter are the only seasons when such crops can 
be grown among the trees without robbing them of moisture, it is best 
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to SOW only such varieties as will make a fair growth during the cooler 
and cold months. Such crops as crimson clover, tares, &c., are de- 
pended on to furnish nitrogen and organic matter to keep the soil in 
a high state of fertility. 


Condensed Grape Juice. 

A viGNEKON in the Tamworth District has addressed the following 
inquiry to the Department: I wish to make a quantity of jeropiga 
(condensed grape juice) next vintage for sweetening ports and sherries 
and shall feel much obliged if you will kindly give me some advice on 
the matter. I propose to use the copper boiler of my still in which 
I will place the grape must and heat it to boiling point by means of 
steam circulated through a copper coil immersed in the liquid. I 
believe steam will be better than heating directly by a fire under the 
boiler, as there will thus be no danger of imparting a burnt or cooked 
taste to the jeropiga. It seems to me that the same apparatus will be 
useful for pasteurising wine. I would then keep the boiler full of 
boiling water and run the wine through the coil in the boiler and on 
through another coil surrounded by cold water. Do you think the 
copper coil should be tinned ? Please let me know if you think my 
plan likely to be successful and any further suggestions you can make 
will be esteemed.’^ 

The Viticultural Expert, Mr. M. Blunno reports: — The plan 
suggested for concentrating grape juice is a suitable one. The boiler 
of the still may be used for the purpose, heated by steam driven 
through a coil. To expedite the work it would bo well for the surface 
of the boiler to be as large as possible, so that evaporation may be 
hastened, also that the juice shall be in rather shallow layers and that 
the steam coil should have a large development in order to increase 
the heating surface as well as being stout enough to withstand 28 to 
42 lb. pressure. The must while being concentrated will form a good 
deal of froth which is to be skimmed off, and when the liquid is 
reduced to about one third of its previous volume the heating is 
stopped. 

“ I do not think the same arrangement will answer for pasteurising 
wine; the temperature would never be the same throughout the 
bulk, being higher than would be required in close proximity to the 
steam pipe, and there the wine would contract an after-taste and 
might be below pasteurising point in any portion of the bulk further 
removed from the steam coil. The insuperable difficulty of regulating 
the temperature and keeping the whole bulk just at pasteurising 
degree and the fact that the heating by such an arrangement would 
be done in the presence of air makes this system, which otherwise 
would be quite simple and economic, quite unsuitable. I know of a 
vigneron who set up the same appliance, but had soon to give it up, 
as his sweet wines that had been put through it, would ferment just 
the same.^* 
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practical Vegetable ai]d Flower Growing. 

W. S. CAMPBELL. 


Dikections eok the Month of February. 

Vegetables. 

February is generally one of the hottest months of the year^ with 
sometimes blazing hot winds, and sometimes moist, steamy weather, 
favourable for the growth of many kinds of vegetables, as well as 
other plants. The chances are that the latter kind of weather will 
prevail until March, when autumn generally begins. All seasonable 
vegetables should succeed satisfactorily, for the soil should be in a 
first-class condition for sowing and planting. 

It will be desirable now to look ahead a little, even to late autumn 
and winter, and arrange operations for the future. This will save a great 
deal of time and muddling. With a little practice in your particular 
locality, it will not be difficult to discover the length of time each 
kind of vegetable should take, under the ordinary conditions, to attain 
its perfection, or when it should be gathered for use, or when it has 
finished producing its seeds, such as the pea or bean. A rough idea 
will do, so as to enable you to be prepared for clearing away all useless 
stock, and replanting or resowing something else. If plants such as 
the cabbage, cauliflower, Brussels sprouts, savoys, or broccoli are badly 
sown and improperly treated afterwards, you will probably find that 
there is no regularity in their aridving at maturity. Be advised, and 
carry out the smallest operation methodically. Sow your seeds thinly ; 
prick out the young plants to enable them to gain strength and grow 
stocky, then plant out all those of the same size in one bed, then the 
chances are that these will be all ready for use fairly well about the 
same time. But a family does not want to demolish a large bed of 
cabbages or cauliflowers within a day or two, therefore you should 
regulate sowing and planting in such a manner that a continuous 
supply be kept going in such quantity as may be required. 

Beans , — All kinds of beans, except the broad or Windsor bean, may 
be sown as extensively as may be required, and all old beans wliicii 
are no longer bearing should be removed, and some other kinds of 
vegetable sown or planted in their places. Mr. Dunnicliffe tells me 
that he is inclined to think that the new climbing French bean called 
Carter's Ten-weeks is likely to prove well worth growing. He finds 
that it grows about 4 feet high, and is very productive. The bean 
pods are very fine and tender. It is worth a trial. 

Beet (Red ). — Sow a few rows of this vegetable, which is so good 
that no one with a vegetable garden should be without it. The globe 
varieties are tho best kinds to grow, and are likely to keep their 
shapes better than the long-rooted kinds. Sow the seed in drills 
about 18 inches apart. As the seed generally takes a long time to 
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germinate, or come up/^ it bad better be soaked in water for a few 
hours before sowing ; and then the ground had better be watered well 
after sowing, that is if it be dry. If nice and moist, you need not 
bother about the watering. Should the seeds come up thick, thin 
out the plants well so as to give them plenty of room to grow. 
Use a hoe of some kind pretty freely amongst the beets, and they 
should grow well and speedily. 

Beet [Silver)^ sometimes known as spinach, is a fine vegetable, and 
a most useful one for summer use. The seed may bo sown in a seed 
bed, and the young beets planted out when they are large enough to 
shift ; or it may be sown in drills like the red beet, if preferred. 
The soil should be made rich with good rnanui'e for this vegetable, and 
if some liquid manure be supplied during its growth occasionally, if it 
does not seem to be growing as it should, it is likely to be much 
improved. 

Kale, known also as Borecole^ is a good and useful vegetable, which 
will sometimes succeed well where its relative the cabbage will not do 
nearly so well. It prefers cold clirnatcB to warm and dry, and if it be 
just touched with frost it will be improved for the table. It is not 
often grown here, but it deserves a trial. Inke all the calibage tribe, 
it is a gross feeder, and needs good soil, or abundance of manure, if it 
be desired to grow it to perfection. 

Cahhage . — There should be sufficient young cabbages on hand for 
successive plantings during the mouth — a few at a time. This 
successive method is a perpetual motion sort of business. Once get 
it in ordt^r it is easy to manage. It has a parallel in Mr. Ellis^ duck 
farm at Botany, where ducks are always laying, eggs always hatching, 
birds always maturing and always being sold off. Sow a little seed; 
plant pricked-out plants which are large enough to a heavily manured 
bed. Take plenty of physical exercise with some sort of a hoo 
amongst the cabbages, and the plants will probably attain great 
perfection. The best hoe to use for a small garden is a medium- 
sized Dutch hoe kept ki good order. For a good-sized garden obtain 
a Planet farm hoe, which is an extremely useful implement, for with 
its various attachments all sorts of operations can be carried out at a 
minimum of labour. 

Cauliflower and Broccoli can be treated in much the same way as 
cabbage. Both are great feeders, and need good manure in 
abundance, and they should be grown without any check whatever. 
It is worth while taking some extra care with these vegetables, for 
they will well repay it. Sow seed of both, but not too mucb at a 
time. 

Celery . — Sow a very little seed in a pot, seed-pan, or box. A 
kerosene tin will serve the purpose just as well, if not better, but 
some holes should be made in tbe bottom, so as to allow surplus 
water to drain away. Seedlings should be pricked out like cabbages 
for transplanting when they have grown to a height of 6 inches or so, 
or they may be moved when very much larger; but a good many of 
the roots and leaves should be trimmed off before planting. Earth up 
well-grown plants, taking care not to allow any soil or dirt to fall in 
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between tbe loaf stalks. Use liquid manure occasionally, and plenty 
of water if the soil is at all dry. 

Cucumbers j Fwmj)kinSy Melons, SquasJies, JI/a'rroir,9 may. be sown if 
a further supply of these kinds of vegetables are needed ; but the 
sowing had better be taken in hand as early in the month as possible. 

Tomatoes, Egg-plants, Okra^ and Capsicum seeds also may be sown if 
supplies are required. These seeds had better be sown without delay. 

Mustard and Cress. — Sow, now and then during the month, a little 
seed of these useful salad plants. If dry weather should set in the 
plants should be watered frequently, and some liquid manure should 
be given them occasionally. 

Leek, — Plant out a few, if any young leeks are ready to shift. Feed 
all growing leeks liberally, for they are greedy feeders and need 
abun<iance of water if the soil be at all dry. Sow a little seed. 

Lettuce. — Sow a few short rows from time to time in beds where the 
lettuces are to grow, for it is better not to transplant lettuce during 
the summer, for then they have greater tendency to run to seed than if 
grown without a shift. Manure well, water well if dry, and keep clear 
of weeds. 

Maize — Street. — A few seeds may be sown if any more of this vege- 
table is required, but it is probably too late to sow anywhere except 
about the coast. 

Onions, — Sow a little seed, and cultivate well any young onions that 
are coming on. Any that are ready for digging — that is, when the 
leaves have withered up — should be taken up carefully and dried in a 
shady place and not in the sun. 

Fotatoes. — Plant a few rows during the month. Take care that the 
sets are free from scab and potato-moth. Use plenty of manure for 
the potato uule.sB the soil is rich naturally, when manure may not be 
needed at all. 

Radish, — Sow a little seed occasionally during the month, and make 
use of the radishes whilst they are young and tender. 

Rhubarb, — Those who would care to raise rhubarb plants from seed 
can do so this month. The plants raised now will be ready for 
putting out in the early spring. 

Siveet Fotatoes should be growing well now if kept free from weeds. 
In warm localities rooted cuttings may be planted, if desired, with 
good prospects of a successful crop. See that the drainage is good. 

SpincuE , — Sow a little seed. 

Turnip, — Sow a little seed in drills. 

Flowers. 

As autumn approaches arrangements should be made for the planting 
of cuttings of roses and other garden plants. Preparation of ground 
for them could be made at any time now, for there is but little to do 
in the flower-garden during the month beyond keeping down weeds, 
cutting grase> trimming hedges and so on, and making things tidy 
generally. 

Bulbs of spring flowering kinds such as daffodils, ixias, &c., may be 
planted at any time during the month, or even later if necessary. 
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General Notes. 

The Pkoduction of Vakieties of Wheat with 
Short Straw. 

A Babbaba correspondent of the Daily Telegraph writes : — A question 
of vital importance to farming districts, such as this, is the production 
of a variety of wheat with a short stalk. In good seasons, especially, 
the wind (whirl-winds principally) knocks down and destroys great 
quantities of heavy-eared wheat. Could not this loss he minimised by 
a modification of the habits of growth — say by using fully developed 
seed from very dry localities with a view to reducing the length of 
the stalk ? Has any systematic experiment been carried out on the 
lines indicated ? 

Concerning this subject, Mr. W. Farrer, Wheat Experimentalist to 
the Department, reports : — 

Except as regards the result which is mentioned as being likely 
to follow from the use of fully developed seed from very dry localities 
with a view to reduce the length of the stalk, the suggestion con- 
tained in this letter is a valuable one. I have recognized the superior 
(in most respects) value of short straw ever since I began my work 
wdth wheats, and started it with the aim to make the straw short. I 
found no difficulty in doing so. In this aim I had two special reasons. 
The first is that if a plant only produces short straw, it is likely on 
that account to have more energy left for the production of grain. 
This is what appears to be the case with many fruit trees, in which a 
meagre production of wood is often accompanied by high fruitfulness. 
Another reason is that I am aiming to make strong-flour varieties 
which are early enough to be suitable for our climate, for the lateness 
of the so-called Manitoba wheats (Fifes and blue straws) deprives them 
of all practical value for our interior. As the strong-flour Indian 
varieties all have very weak straw, I thought that by crossing them 
into Manitoba varieties and selecting for shortness of straw, 1 could 
make varieties which were able in spite of their straw being deficient 
in shortness, to support heads of good size when they were filled with 
grain. The variety ^^Yandilla*^ was the outcome of those efforts and 
shows that this is the case; but the shortness of its straw so shocked 
the manager of the Wagga Farm, that he made a formal protest 
against the introduction of this variety. This circumstance caused 
me to see that farmers would need to be educated up to an appreeia^ 
tion of the value of short straw, and I refrainM from putting 
'^ Yandilla^' and some other short-straw varieties into general 
ration. Other varieties which fulfil the condition of having straw 
lyhich is short enough to enable them to withstand high winds, are 
Federation (especially certain strains of this variety) and another 
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variety to which I have given the suggestive name of Pygrny/^ All 
these short-straw varieties appear to be very productive, and not 
improbably are so on account of the shortness of their straw. 
Federation is undoubtedly, in certain localities at any rate, exceedingly 
productive. This has been proved to be the case in some comparative 
trials of varieties, which were made in the years 1901 and 1902, by 
Mr. Coleman of Saddleworth, S.A., in which this variety headed the 
list for productiveness in both years. The results of both these trials 
are published in the Journal of A (jrimlture, of that State. lUie 
objection, however, that wheats which have short straw are unsuitable 
for hay and that it is desirable to have the resource of making the 
crop into hay, if dry weather should occur at the critical time when 
the grain is filling, prevents short-straw wheats from being widely 
adopted ; but apart from hay-making purposes, short straw is better 
than long for every other reason, facility of stripping included.^’ 

Cape Barley. 

Mr. a. D. (Griffiths of Leamia, Curlewis, furnishes the following 
report on a small area of Gape Harley. 

The area comprised three acres of n'd (or chocolate) soil, stoney on 
surface, and about two feet in depth over a loose clay and limestone 
subsoil. It was ploughed for the first time in May this year, the 
ground being broken up with a small orchard plough to a depth of 
six inches where practicable, but owing to the liard nature of the 
virgin ground and the presence of a considerable (juantity of stones, 
the depth in places was reduced to about three inches, whih' odd 
patclu's were barely scratched. TIk' greater part, howev(T, say two 
acres, was fairly well ploughed. 

ddie seed was sown at the rate of bushel per acre with a broad- 
caster — one acre on the 11th and two acres on the 20th May — and 
harrowed in with a light lever harrow. All the stones showing on 
the surface was collected and carted away and the ground rolled on 
21st July, when the barley was a few inches high. The crop received 
no further cultivation. 

1 had put it in with the inttuition of cutting it for green feed, but 
as h(‘rbage was abundant throughout the winter and spring, I had 
no occasion to cut the barley and let it run to seed, Avhich I harvested 
with a stripper and winnower on 9th Novtnnber. dTie result was 50 
bags which would have been considerably added to had not heavy 
rains and hailstones, on 26th October and 2nd November, knocked a 
lot of the barley down, large patches of heavily-seeded stalks being flat 
on the ground out of reach of the stripper. Taking these patches 
as a whole I should say that almost if not quite an acre was lost. 
Setting the lost grain down at the very low estimate of 10 bags, this 
shows an 80-bushel yield, but T am inclined to believe that had all 
the grain been saved the crop would have yielded 100 bushels to the 
acre. The crop rippened somewhat unevenly — owing probably to the 
irregular ploughing of the ground previously referred to, and also 
to broadcast sowing causing the seed to be lodged unevenly as regards 
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depth of covering. Some of the grain was rather on the green side 
when stripped, causing a further loss in the winnowing through a 
considerable quantity of grain passing away with the chaff, but owing 
to the unsettled state of the weather and consequent risks attached to 
any further delay, I took the earliest opportunity of harvesting. 

The following is the rainfall as recorded here from date of sowing 


to harvesting : 
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Destruction of Prague Locusts. 

Mk. W. H. Sutton writing to the Entomologist from l^lverdon, 
Howich, Natal, says : — From paragraphs I have noticed in Australian 
papers it appears that you are now battling with either grasshopjoers 
or locusts to a serious extent. We have been through the same (‘x- 
perience here, during the last seven or eight years, with the result that 
the insects have been greatly reduced in number by means of arsenical 
poison applied to patches of crop or vegetation, in places likely to be 
infested with the pest. Fungus was tried for a time, but was found to 
be too uncertain in dry weather, though in many cases it acted v(‘ry 
well. The arsenic solution (11b. arsenic, 1 lb. caustic soda, 4 gallons 
boiling water : dissolve soda in the water at boiling-point, add arsernc 
and stir for a few minutes, taking care to avoid fumes wliicli are 
poisonous. Spray ^ gallon poison in 4 gallons cold water over gr(‘en 
stuff) has been used all over the country where young locusts have 
been found — on cane, on mealies (maize), grass, &c., — without any ill 
effects to cattle or other animals. I believe that fowls have even b(‘en 
known to eat the locusts which have died of arsenical poisoning, 
without taking any harm. I cannot, however, vouch for the last 
statement. I do know that my neighbours have used the preparation 
on grass land, and have had no bother about their cattle afterwards, 
on the same land. It is poisonous to the grass and kills it, so there is 
less risk of the cattle after a few days eating any of the vegetation 
to which the poisonous mixture has been appli(‘d. The grass, as a 
rule, may be readily burnt in a few days after spraying, thus doing 
away with all danger. I hope you will try this remedy and have the 
same good results that have been obtained in Natal. '' 
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In connocticjii with this interesting communication, Mr. Froggatt 
points out that he has made experiments with the arsenical poison 
referred to, but the difficulty met with has been the fear of poisoning 
stock on the areas containing crops of vegetation treated with sucli 
sprays. He advocates, as a safer and equally effective remedy, the 
laving of poison baits, as suggested, where due precautions can be 
taken, and rigidly observed. 

Mr. Froggatt suggests the burning-off of grass, when the grass- 
hoppers first emerge from the ground, in dry districts wliere the 
conditions are somewhat similiar to those of Natal. Headers of the 
(Tdzrtte are no doubt quite familiar with the African fungus remedy, 
full reports as to results of experiments with which have appeared 
in the (htzrffe. Mr. Froggatt found that the difficulties in the way of 
successful use of the fungus in dry districts, such as Condobolin, 
were tlie same as tliose in Soutli Africa. 

Crossbred Wheats tried at AEanilla, N.S.W. 

Mr. 1). F. Vkxess, of Manilla, writes: Two years since I made 

af)[)licati()n to the llawkesbury Agricultural College for some samples 
of seed wluait for trial here, and received small quantities of four 
varieties. In cons(‘(|uence of the terrible drought, I was unable to 
make use of them tlum ; but this year we planted them, and, thinking 
you would like to hear something of their growth and produce, I have 
noted down a few particulars respecting them, which 1 trust may be 
of inteiH'st : — 

— Sown ^)0th .lune, ga-thered 2drd December, 190d ; fine straw ; 
gr(‘W o feet in height; stood up well through a moist growing season ; 
both straw and grain unaffected by rust, though standing in tht,‘ 
(Hmtre of a paddock of wheat i*ather badly affecttal with rust ; very 
good sam])h' of grain, estimated to yield oO bushels per acre. 

“ JoiiatluiN . — Sown and gathered same dates as Hobs, and grown 
in same situaticm ; hiu* straw, all laid down, too weak to stand ; grew 
5 f(‘et in height; fair grain, yield about Id bushels per acre; no rust 
on gJ‘ain or straw. 

“ - -Sown and gatlnn^ed same dates as Hobs, and in same 

situation; strong straw, about d ft. d in. in height; stood up well; 
straw rusty, fairly good and clean grain ; yield, aVjout 20 bushels ])er 
acre. 

Mr. Vent'ss also received for trial a packet of Manitobji wheat, 
concerning which he reports : — Fine straw ; grew 4 feet in height ; 
small dark grain ; yield about Id bushels per acre ; no rust on straw 
or grain. 14iis was sown and harvested on tlu‘ same dates as the 
other three. 



210 


Agrictiltural Gazette of N.S. IV. [^Feb. 2, 1904. 


AGRICULTURAL SOCIETIES’ SHOWS, 1904. 


Society. 

Dapto A. and H. Society (Acting Secretary) 

Albion Park A., H., and I. Association 

Gosford A. and H. Association ... 

Kiaina A. Association 
Wollongong A. and P. Society ... 

Luddenham A. Society 

Moruya A. and P. Society 

Manning River A. and H. Association (Taree) 

Ulla<lulla A. and H. Ass(>ciatii>n 

PamV)iila A., H., and P. Society... 

Alstonville A. Society 

Candelo A. Association ... 

Tumnt A. and Association 

Lithgow A., H., and P. Society 

Campbelltown A., H., and I. Society ... 

Tontcrfield Intercolonial P., A., and M. Society 
Bcga A., P., and H. Society 
Lisinore A. and I. Society 

Newcastle and District A., H., and I. Association 
Robertson A. and H. Society 

Port Miic({uarie and Hastings Dist. A. and H. Society 
Castle Hill and District A. and H. Association 
Glen Innes and Central New England P. and A. 
Association 

Bombala Exhibition Society 

Tumberuinba and Upper Murray P. and A. Society .. 

Crookwdl A., P., and H. Society 

Cobargo A., P. , and H. Society... 

Clarence P. and A. Society 
Blayney A. and P. Association ... 

Camden A., H., and I. Society ... 

Goul})iirn A., P., and H. Society 

Gundagai P. and P. Society 

Lower Clarence (Maclean) A. Society ... 

Mudgee A. Society 

Upper Hunter P. and A. As.sociation (Miiswellbrook)... 
Warialda P. and A. Society 
Cooma P. and A. Association 
Liv^erpool Plains (Tam worth) 

Cumnock P., A., and H. Society 
Macleay A., H., and 1 Association 
Nepean District (I’enritli) A., H., and I. Society 
Quirindi District P., A., and H. Association ... 

Molong P. and A. Association 

Royal A. Society ... ... .. . 

Bathurst A., H., and P. Society 
Richmond River A., H., and P. Society. 

Hunter River (West Maitland) A. & H. Association... 

Orange A. and P. Association 

Upper Manning A. and H. Association.. 

Moree P. and A. Society 

Dungog A. and H, Society 

Coonamble P. and A. Association 

Cobar P. and A. Association 

New South Wales Sheepbreedors’ Association... 

Grenfell P. and A. Association 

Temora P., A., H., and I. Association ... 


Secretary. 


Date. 


W. E. Faulkner.., 

dan. 13, 14 

H. Fryer... 

„ 20,21 

W. McIntyre 

„ 22,23 

d. Somerville 

„ 26,27 

d. A. Beatson 

,, 28, 29, 30 

J. M. Blake 

Feb. 9, 10 

d. detfery 

„ 10,11 

S. Whitbread 

,, 11, 12 

dos. Kendall 

„ 17, 18 

d. B. Wilkins ... 

„ 17, 18 

F. H. Bartlett ... 

„ 23, 24 

C. A. Brooks 

,, 24, 25 

Blaml Clayton ... 

„ 24, 25 

H. N. Tolliffe ... 

„ 24,25 

A. R. Pay ten 

Mar. 1, 2 

F. W. Hoskin 

1,2,3 

John Underhil ... 

„ 2, 3 

T. M. Hewitt ... 

,, 2, 3 

M. A. Fraser 

,, 2, 3, 4, 5 

R. G. Ferguson ... 

,, d, 4 

J. Y. Butler ... 

,, d, 4 

R. H. Lalor 

„ S, 9 

Geo. A. Priest ... 

„ 8, 9, 10 

R. H. Cook 

„ 9, 10 

dack J. McAlister 

„ 9, 10 

C. T. Clifton 

„ 11,12 

T. Kcnnelly 

,, 16, 17 

.Jas. C. Wilcox ... 

,, 16, 17 

H. R. Woolley ... 

„ 16, 17 

C. A. Thomp.son 

,, 16,17,18 

d. d. Ivoberts 

,, 17, 18, 19 

A. Elw'orthy 

,, 22, 23 

Geo. Davis 

,, 22, 23 

J. M. Cox 

,, 22,23,24 

Pierce Healy 

,, 23, 24, 25 

W. 0. Geddes . . 

„ 23, 24 

(b d. Walrnsley ... 

,, 23, 24 

d. R. Wood 

,, 23, 24 

W. L. Ross 

„ 23 

E. Weeks 

„ 23,24,25 

E. K. Waldron... 

„ 24,25 

Geo. Haughton ... 

„ 27, 28 

C. d. V. Lt^athem 

„ 30 


E. Wtjbster Mar. 30 
W. (L Tliompson Ap 

E. d. Robinson ... ,, 

W. (b Quinton 
W. Tanner 
W. Dimond 
S. L. Cohen 
Chas. E. Grant 

F. C. Lamotte 
d. M. Scott 
A. H. Prince 


to April 7 
3,14,15,16 
14, 15 
„ 10 , 20 , 21,22 
,, 20 , 21 , 22 
„ 28, 29 

May 3, 4, 5 
„ 4, 5 

„ 11.12 
,, 25, 26 

dune 29, 30; 
1 , 2 


d uly 

Geo. Cousins ... Aug. 25, 26 
W. H. Tubman... Sept. 13, 14 


[5 plates.] 



VoL. XV. Part 3. 


MARCH, 2, 1904. 


Agricultural Gazette of New South Wales. 


Saltbushes, their Conservation and Cultivation. 


E,. W. PEACOCK. 

After considerable experience and advocacy of these valuable native 
plants, I wish again to draw the attention of the western pastoralists 
to what, in my opinion, is one of the most important questions relating 
to the management of that vast area of western New South Wales, 
which lies beyond the y.one of rainfall in which grasses and allied 
fodder plants can be reasonably relied upon to yield the necessary 
amount of sustenance in ordinary seasons. 

The experience gained during the last few years has not led me to 
advocate the cultivation of saltbushes in areas where perhaps better 
fodder plants can be more easily cultivated to make provision for time 



Fig. 1,~A r>0-iUM t* i>tul(lock of mixod Saltbushes at Cooliil>ah Experimeutal Farm. 


of drought, but has more than convinced me of the value of these 
plants and the practicability of cultivating them largely and profitably 
upon the majority of holdings in the arid regions. 

It may be claimed that the present is inopportune to advocate the 
expenditure of any money upon the cultivation of plants when the 
native grasses and herbage are in such profusion. One of the most 
important lessons that the past drouglit has taught is that the grass 
and herbage are not to be relied upon for any considerable time. Also, 
the value of saltbushes has been fully appreciated upon all the 
holdings fortunate enough to possess them. 
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Another fact that should be ever present with us is that droughts 
will again recur, and the waving plains and overflowing gilgais of 
to-day will give place to the dull grey and chocolate of the wind-swept 
plains and muddy waterholes. 

Such reflections should spur us to some effort to make provision as 
an insurance against the risks of the future. Provision should be 
made during good seasons such as the present. 

There are no plants that offer greater possibilities in this direction 
than the saltbushes. Their drought-resistance enables them to 
flourish long after the herbage and grasses have disappeared. 
Holdings possessing saltbushes can carry stock during drought con- 
siderably longer than country on which they have been eaten out. 

The protection afforded the soil by them against the excessive winds 
is considerable, thus preventing the baring of the surface. They form 



Fig 2 bt rfit 


a lodgment for transported vegetable matter and seeds, and prevent 
the excessive heating of the surface by the sun Their c ultivation and 
conservation is particularly desirable upon areas which have been 
denuded of their timber by ringbarking Upon such arenas when 
bared by droughts, deterioration would be retarded considerably by 
the fostering of saltbushes 

Their cultivation m suitable positions to allow of their dissemination 
by natural agencies would add materially to the carrying capacity of 
the holdings during drought 

There are almost one hundred saltbushes and herbs indigenous to 
the and districts, and the best of these have been collected and 
cultivated at the Coolabah Experimental Farm. Many are not worthy 
of attention as fodder plants, as they possess spines which prevent 
stock from eating them, excepting m their very young stages Such, 
however, are enabled to lesist the heavy stocking, and protect the 
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surface and pave the way for more profitable growths,, if such are 
given an opportunity. 

One of the most important of these in this respect is Bas.na hicornis, 
F. V. fig. 2. 

In the forefront of those worthy of cultivation I place the old man^ 
Atriplex numrnulariay Lindl., fig. 8. 



Fig”. 3. Mjiu Saltlmsb, Atriphx nuiutnula/ia. 


A paddock of this variety at Coolabali remained green through- 
out the severest of the drought. 

Plantations ])laced at intervals throughout a holding would produce 
8(?ed sufficient to ensure a large proportion of ])lants over a 
considerable area, the seed being disseminated by natural agencies. 
With a little trouble man could aid this distribution by collecting and 
distributing the seeds in suitaVde places. Some varieties possess seeds 
with envelopes well calculated to ensure their dissemination by winds, 
such as Atriplex liaHinoides and Atrlplex re-sir aria. Others, such as 
the foregoing and A. angulata and A. semiharcata , must rely more 
upon transportation b}^ birds and animals. 

The ‘^old man^’ grows to the height of about 10 feet, which places 
it beyond the reach of slu‘ep, and it is therefore not so easily eaten 
out. It provides shelter for animals, an abundance of seed easily 
gathered, and a large amount of fodder in a short period. Its 
protective influence upon the soil is considerable. The best method 
of propagation for tlie West is from seed, which germinates readily 
under favourable conditions. It is noticeable that many seeds do not 
germinate at once, even under favourable conditions, and reserves are 
apparently held over for future germinations. 
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Tliis provision of nature prevents the destruction of all the seeds by 
sprouting after conditions favourable to germination, but not to the 
after development of the plant. It is reasonable to suppose that salt- 
bush seeds retain their vitality in the soil for a considerable number 
of years, especially under the dry conditions prevailing during droughts. 

It is wise, owing to the above reasons, to sow a fair proportion of 
seeds to ensure a fair percentage of plants ; also, a proportion of the 
seeds are probably infertile. The seeds should be covered lightly no 
deeper than 1 inch below the surface to ensure the best results. Other 
methods of propagation are by cuttings and layers, but cannot be 
recommended for the western conditions. The best time to sow the 
seed is during the autumn or spring, or in summer if favourable con- 
ditions can be relied upon. If cuttings are attempted, the autumn 
would be the best time to set them out. The system of layering 
would hardly be practicable in large areas, bnt is a natural means 



Fig- i.—Atrrpl(‘X vetdcaria. 


of enlargement. The procumbent branches put forth roots readily 
under moist conditions, resulting, in some instances, in very large 
spreading bushes. 

Bladder saltbush {Atrip lex vesicaria, He ward), is sometimes called 

plain saltbush,^^ on account of its appearing most abundantly upon 
the plains. It grows to the height of about 3 feet, and is rather a 
woody shrub, producing an abundance of seed, which are small, with 
a large bladder-like covering, greatly facilitating distribution. It is 
much relished by stock, and, not growing to any great height, is 
rapidly destroyed by overstocking ; its binding and protective effects 
upon the plains are most advantageous, and it is one of those worthy 
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of considerable attention. The seed is easily collected, and germinates 
readily under favourable conditions. 

A triplex halimoides, Lindl., is an annual under-shrub, and is often 
termed dwarf saltbush, growing from 1 to 2 feet high. It grows 



Fig. 5.-.^ t ri'plcx h a liutni den. 


rapidly, and produces large quantities of seed, in many respects similar 
to A. vedcarla. When once established, seedlings spring up the 



Fig, 6, — Atnph'X aunulata (spocic.s). 


following season in places far distant from the parent bushes, in 
situations capable of retaining the seeds and favourable to germination. 
It is relished by stock, but is rapidly exterminated by continuous 



216 Agrimilturol Gazette of N.S.TV. \Ma,reh 2, 19^i. 


overstocking. Its annual habit of growth discounts its value for 
lengthened periods of drought, but upon the return of favourable 
conditions it affords a considerable amount of succulent herbage in a 
short time, and under conditions unfavourable to many other plants. 

Atriplex angulatay species. — This is a very hardy shrub, and has 
been cultivated under this name at the Coolabah Farm; it is not 
synonymous with the Atriplex aiigulata of Bentham, which is more 
procumbent and herbaceous. It grows to the height of from 2 to 3 feet; 
it is easily cultivated, and extremely drought-resistant. 

Half-berried saltbush [Atriplex semihaecatay R. Br.) is a valuable 
plant with a procumbent habit, and is sometimes called creeping 
saltbush.^^ It is one which has been long recognised as of great 
importance for many purposes. Its spreading stems and leaves aiTord 
valuable protection to the soil and also to itself. It produces an 
abundance of seed, which germinates readily if covered very lightly, 



Pig. IripU'X sem ibocca ta. 


and under favourable conditions without any covering. The seed is 
somewhat succulent, and care should be taken whilst gathering to 
allow of its drying, or otherwise it would spoil, which fact probably 
accounts for the low percentage of seeds germinating in many 
instances. The same applies to a number of saltbuslies. 

Atriplex stipitata, Benth., is a stalky, somewhat sparsely -leaved 
variety ; it possesses the advantages of being exceptionally hardy and 
easily cultivated. It grows to the height of about 3 feet, and is a 
good fodder. 

Atriplex leptocarpay F. v. M., has a somewhat variable habit of 
growth, in some situations being prostrate as A. semihacrata, and in 
others more ascending. It produces an abundance of seed under 
most adverse conditions, but the foliage is not so abundant as in 
A, semihaccata. 

Of the different families of saltbushes Atriplex contributes by far 
the most important for purposes of cultivation. Of the genus Rhagodia 
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there are a few important ones, but, generally speaking, their seeds 
are not easily collected, and care must be exercised in the thorough 
drying of the fruits. 

Rhagodia parabolic a shares with Atriplex nummularia the name of 
old-man saltbush,’^ but at present the latter is more generally recog- 
nised as the old man.’’ I have not yet come across a specimen of 
Rhagodm paraholica, and conclude that it is well-nigh extinct in many 
places. 

Rhagodia hastaia, E. Br., hastate-leaved saltbush, is a very hand- 
some shrub, attaining the height of about 4 feet in its natural habitat. 
It is propagated principally from cuttings, the seeds being difficult to 



Fig. 8. — Wt (f;/( kI la ta , 


gather in quantity, thus precluding its cultivation by this method in 
large areas. Tlie conservation of existing bushes is desirable and 
more practicable. It is this variety which is used largely around 
Sydney for hedges. It is also valuable as shade and food for poultry. 
It is very drought-resistant, and thrives upon a diversity of soils. 

Nodding Saltbush, Rhagodia nutans, R. Br., produces an abundance 
of small red or yellow succulent fruits, which allows of its cultivation 
in fairly large areas. It is a valuable fodder plant of a prostrate, 
herbaceous habit, and would well repay the trouble of cultivation. 

Bluebush, Cdienopodium auricomumy Lindl., is a shrub which grows 
to the height of about 4 feet, and produces a large quantity of nutritious 
fodder. It is most plentiful upon the heavier soils and around gilgais, 
where it is enabled at certain seasons to get a large supply of moisture. 
When cultivated on drier lands it produces a limited amount of fodder. 

This plant, together with Cheiiopoditim nUra P. v. M., would 

be very suitable for dissemination upon the heavier soils. 
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Chenopodium triangularey K. Br., is a prostrate herbaceous plant, 
growing profusely upon the lighter red soils, producing a large amount 
of fodder, which is not so valuable as that of many of the other salt- 
bushes. 


Fig. 9. — Bluo Bush. 

Clt f n ojfotj imn aunco mu in . 



Barrier Saltbush, Enchylama toDieiitom, R. Br., is a much branched 
shrub, attaining the height of 2 to 3 feet, is much relished by stock. 


Fig. 10. ~ -Barrier SaltbusL, Enchylwna tomrntom. 



and produces an abundance of succulent seeds requiring care in the 
curing. They germinate under very adverse conditions ; the plant, 
also, is remarkably drought-resistant. 
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Of the family Kochia, perhaps the cotton-bush, Koehia aphylla, 
R. Br., is the most widely known. It is very drought-resistant, and in 
many situations plentiful, its angular habit of growth being efficacious 


Fig. 11. — Cotton Busb. 
Kochia aph}flla. 



in preventing its annihilation by stock. The seeds are not easily 
collected, and it therefore cannot be considered as very suitable for cul- 



Fig, 12. — Kochia 

villnsa. 


tivation. This also applies to other members of the family, comprising 
excellent fodder-plants, and the greatest benefit would accrue from 
their systematic conservation. 
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Kochia villosa and Kochia pyramidata are two of the most valuable. 

There are other saltbushes of perhaps equal value to many men- 
tioned, but I have been unable to obtain them, and I fear numbers are 
extinct. Of those enumerated I would strongly recommend to the 
Western pastoralist the following: — 

Atriplex nummularia, 

A, vesicaria, 

A, ffemihaccata, 

A, angulata spec, 

A. stipitata. 

Since the drought the saltbushes have not returned in the same 
profusion as the grasses, and upon many holdings they have been 
totally destroyed. 



Fig, 13. — Koch ia hrc n'/olia. 


After several years experimenting with many fodder plants of reputed 
drought-resistance from various parts of the world, I am forced to th(^ 
conclusion that the Australian saltbushes have no rivals in drought- 
resistance and general adaptability to the conditions under which they 
were evolved. 

In this respect the West must look after its valuable plants, and not 
ruthlessly destroy those which make it valuable. It should rather 
jealously watch over that which ages of periodic droughts have handed 
down, and use every endeavour to conserve the valuable natural plants, 
and make good in some small measure the mistakes of the past by the 
cultivation and conservation of the many plants which alone can do 
much to minimise the risk of pastoral occupation throughout the 
droughts which must inevitably recur. 
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Lucerije 


W. H. CLARKK. 

On several occasions there have appeared in this Gazette articles on 
the cultivation of lucerne in districts like the Hunter, where the soil 
is all that can be desired, and the rainfall and flooding is, in nine 
years out of ten, ample for the crop. In such districts, lucerne is 
generally grown for hay that is marketed, and a comparatively small 
acreage is used for the production on the farm of milk, pork, beef or 
mutton. Hay is, no doubt, a very remunerative form of marketing in 
the case of such districts, because the facilities for transport are 
good. Perhaps, in time to come, the farmers of the Hunter and 
similar districts will find that an even more profitable form in which 
to market their lucerne will be in the shape of milk, pigs, or other 
live stock. In lucerne paddocks comprised of soil not half so well 
adapted for the purpose as even the poorest Hunter flats, American 
farmers breed pigs by the million. They run, as a rule, five or six 
sows and their litters to the acre of lucerne (more when irrigated), and 
top them off on Kaffir corn (a non-saccharine sorghum that thrives 
to perfection throughout New South A\Tiles) or maize. But it is not 
so much concerning the cultivation of lucerne, and the uses to which 
it can be put in the coastal and humid districts, that the present 
article proposes to d(‘a]. The desire is to present to tliose in the 
districts whicdi are generally regarded as too dry for the succowssful 
growth of lucerne, some details as to the methods followed by farmers 
and ])a8torali8ts who have, by dint of experiment, evolved means of 
growing enormous areas of this valuable plant in dry localities that a 
few years ago were deemed to bt‘ absolutely unsuitable for it. As far 
as possible, the information has been gathered from places where the 
soil, climate and natural surroundings are to a great extent similar to 
those of the districts of New South Wales not blessed with abundant 
or regular rainfall. 

Lucerne without Irrigation. 

Mr. W. H. Marshall, of Chauning, Hartley County, Texas, thus 
describes in the Farm and Ranch the methods adopted by himself in 
growing lucerne in the hot, droughty portion of the Texas Plains 
known as the Panhandle: — Select a plot that has been in cultivation 
for a year or more, preferably one that has been well tilled and kept 
free from weeds. Plough deep in the fall or early winter. I usually 
follow plough with subsoil plough. Harrow down well every day what 
you have ploughed. You cannot get the land too well harrowed. 
Make it fine and free from lumps before you leave it. I have found 
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May to be the best month for seeding. (That would be equivalent to 
spring sowing in New South Wales, say, September.) Just before 
seeding thoroughly harrow the land, using an adjustable harrow with 
the tines set back at about an angle of 45®. The object is to 
thoroughly pulverise the top soil to about 1 inch in depth. Do not 
use a disc, you will stir too deep. This harrowing is important; do 
it well. 

Seeding , — I use a presser-wheel shoe-drill set to sow about 15 lb. 
per acre. Hook it up so the shoes will not cut over 1 inch in depth. 
The object is to deposit the seed on the solid damp earth just below 
that previously made fine by harrowing. If you use the presser-drill 
in this way 151b. per acre of good seed is sufficient. It will all pro- 
bably sprout and come up even if it should not rain soon. If a drill 
is not available sow broadcast by hand or with a wheelbarrow grass- 
seeder, and use 20 to 22 lb. of seed per acre. Follow with the tooth- 
harrow with the teeth set quite flat. Follow the harrow with a plank 
or drag to level down the ground and ensure the light covering of the 
seed. Sown in this manner not all the seed will germinate until after 
a rain, and some will be covered too deep, hence the need of more 
seed than where the drill is used. Good lucerne* seed germinates 
quickly. I have had it show top of ground in forty-eight hours from 
time of seeding. The seed itself comes to the top of the ground 
parting like a melon seed, the two halves of the seed forming the first 
two leaves of the plant. If it is covered deep or by a hard lump it will 
not push itself to the surface. Our Panhandle soils are apt to crust 
on top after a hard rain followed by a hot sun or drying winds. 
Should this happen, it is best to break the crust with a harrow, or, 
what is better, with a spring-tooth weeder. 

Treatment the First Season . — Clip the young plants with a mower 
just as often as they get high enough and begin to show bloom. By 
all means do not let any seed pods develop. Let the cut stuff lie on 
the ground as a mulch. If there has been a heavy beating rain so 
that the ground is quite packed, harrow after clipping. Remember, 
the more lucerne is cut the first season the better it will grow and the 
sturdier will be the root. Three or four stalks will come in place of 
each one cut off by the mower, and this increases the size of the 
crown. 

Do not get discouraged about your lucerne if you do not get much 
of a crop the second year. It takes about three years to develop a 
full stand and good crop in these dry lands, where it cannot be 
irrigated. Have patience to wait, and you will have a crop that will 
repay your trouble, one that an occasional disking will keep growing 
better for years. 


*lii tb© IjnitGd States jSltdicnijo mttln.i icj (•allcrl alfaita., aii Aialiic iiarnc, undei’ which 
the plant was carried in the early days to South America by the Spaniards. It has 
been cultivated in Southern Europe for many centuries, but it is only in Spain tliat the 
name alfalfa is applied ; elsewhere in Europe it is known as lucerne. The latter being 
the name under which Medicatjo sativa is commonly known in Australia, it has been 
thought just as well to make the alteration in the American extracts to prevent con- 
fusion. — Ed. 
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Now, about the seed. I have had my best results from seed 
grown from non-irrigated lucerne. For the dry Panhandle lands, get 
seed grown in places like Kansas or Nebraska, and from lucerne 
that has not been irrigated. 

Following above outlined methods, I have never, in six years, 
scored a failure of getting a stand of lucerne here in the Panhandle.’^ 


Another very prominent Texas farmer, Mr. R. E. Smith, of Sher- 
man, also in a drought-liable section of the State, in speaking at 
meetings of farmers and stock-raisers, placed lucerne at the head of 
the list of pasture and forage crops. Some of his statements were 
challenged, and the remarks he makes in explanation cover so many 
points that are likely to present themselves to New South Wales 
lucerne-growers that it is thought they are worth reproducing here: — 
^‘The country is seized with lucerne craze; the boom is squarely 
on. My praise of lucerne cannot benefit me ; undue praise will cause over- 
production, increasing rny competition. Notwithstanding the injury 
that may result to me, I have felt it proper to give to the farmers the 
benefit of my experience, and to make known to them the value of 
this splendid plant. The extracts referred to are abundantly 
explained in my speeches, and, taken in connection with those speeches, 
are substantially correct. I have repeatedly said that lucerne was the 
best pasture known to man ; that it would feed more stock than any 
other; that for hogs it was ideal, and without a rival; that it made 
the finest of hay, of the same succulent effect as green grass ; that its 
tonnage was greater than any other forage plant, and that, too, 
without the expense of annual re-seeding and ploughing, as it was a 
perennial ; that the soil was greatly enriched and renovated by its 
growth, rather than impoverished, as in the case of other plants ; that 
my meadows yielded me an average of 1< tons per acre per annum ; 
that it would pasture about twenty head of hogs per acre per annum, 
and grow them to 200 to 250 pounds each. Let your intelligent 
readers visit my meadows and see verified each of the foregoing 
statements.'’’ 

^ Alfalfa Raiser ’ (the nom de jdume of the farmer who challenged 
Mr. Smith’s statements) says he was on my farm in June (equivalent 
to about November in New South Wales), and in a former article said 
he slept there, and that he pumped” the foreman dry. It does not 
appear that he was over-modest. He does not tell you all that he 
talked about with the foreman; nor does he make known to you the 
character of his correspondence with the foreman since he left there. 
The 'hforeman” referred to by him was not a foreman. I then had 
no foreman. One of my renters was, during the month of June, 
looking after my business as best he could while I was hunting a 
foreman, and he knew no more about lucerne than a hog does about 
holiday, and will tell yon so if you write him now at my farm, although 
Alfafa Raiser ^ says he learned from him the methods of planting, 
cultivating, and harvesting lucerne. At that time there was no hay 
upon my farm, and the reasons were known to ^Alfalfa Raiser,’ though 
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suppressed by bim. Then our country was in the throes of the severest 
drought known. Up to that time, upon my farm, and in other parts 
of the county, we had had no rain since the cessation of the floods of 
winter and spring, and, notwithstanding this severe drought, we had 
already cut one heavy crop of lucerne. The ground at that time had 
great cracks and crevices, which he saw ; cotton seeds were lying in 
the ground not sprouted; great tracts of oats were then being 
ploughed up or grazed down by the stock, because of its worthlessness, 
and I was then engaged in cultivating, not harvesting, my lucerne, 
the statement of ^Alfalfa Raiser ’ to the contrary, notwithstanding. 
This renter explained this fact to ^ Alfalfa Raiser.' We were cultivating 
the meadows by running our mowers over them and cutting down the 
short shoots that were shooting up, in spite of the drought, to prevent 
them from blossoming and seeding, as such is exhaustive to the 
meadows, and we were following this with heavy harrows to loosen 
the earth and fill up the cracks that they might be ready to receive the 
rain and grow. I have often said that lucerne was a drought-resisting, 
but never have I said it was a drought-growing plant. Since the 
heavy rain of July I have already cut all of my lucerne once, and have 
cut some twice, except 400 acres that I saved for seed. It requires 
double the time for making seed that it does for making hay. Though 
there was not a ton of lucerne upon my farm when ^ Alfalfa Raiser ' 
was there, let him now come and inspect the large sheds and barns 
and great stacks of hay upon the ground, and then advise his readers 
what he has seen. 

When I sowed those hills I doubted my experiment. Now, let 
any man come and see, and profit. There at the same place he may see 
hills so steep that a waggon can hardly climb them, and bottoms so 
low that the lucerne stood 5 feet under water on the third day of last 
July, and he can see all flourishing and growing side by side, and learn 
that it is truly the hardiest of plants. 

Now, my advice to the farmers is what I have told them at many 
an agricultural revival — to wit : begin with a small patch ; prepare 
the ground well, as I did ; then take my word for it, he will be 
enlarging it as I have done. In this way he educates himself gradually 
how to deal with it, and in this way he cannot be hurt, even though 
he fails. But he will not fail, but wilL live to thank me and others 
who advised him to begin cautiously and in a small way." 

It will be noticed that both Mr. Marshall and Mr. Smith refer to the 
use of the disc harrow for treating the crust on the packed soil of 
established lucerne paddocks. In the Agricidtural GazeMe for May, 
1901, there appeared the results of some experiments carried out at 
the Agricultural Experiment Station, Manhattan, Kansas, by Mr. H. 
M. Cottrell who had discovered, in quite an unlooked for way, that the 
disc harrow was a most effective implement for keeping the soil in 
lucerne pastures in good tilth. The conditions under which Mr. 
Cottrell's experiments were carried out were very similar to those 
prevailing in some of the semi-arid districts of New South Wales. For 
the information of those who have not had an opportunity of perusing 
the original report, the salient portions of it are now reproduced. 
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The first experience in discing lucerne was in 1898. A field had 
been seeded to lucerne in the dry year of 1894 and a poor stand 
secured. In 1897 this lucerne was heavily pastured by hogs. The 
hogs were taken off early in the fall and a heavy growth of crab grass 
came up. The crab grass was so thick, and the stand of lucerne so 
thin, that it was not worth keeping. 

This grass is apparently identical with the grass known in New 
South Wales coastal districts as summer grass. 

Late in March, 1898, this field was harrowed with a disc harrow, 
the discs sharp and set at as great an angle as possible. It was 
immediately cross disced with the discs set the same way. The ground 
was thoroughly pulverised, and the lucerne apparently destroyed. It 
soon started, branched out thickly, and three good cuttings were made 
from that field that summer. 

In 1900 Mr. Cottrell went a step further in discing lucerne. The 
season was very dry at Manhattan, the rainfall in June being IT 9 
inch, in July 4*51 inches, and in August 2*84 inches. Two fields of 
lucerne, two years old, were disced. 

One field was disced March 28, the first cutting for hay made May 
31 ; disced June 0, the second cutting for hay made June 25 ; disced 
June 27, the third cutting made August 13; and the lucerne disced 
for the fourth time August 20. The last cutting of lucerne was made 
September 13. This shows four discings and four cuttings of lucerne 
on upland in a dry year. 

Another field of lucerne was disced and cross-disced March 27. The 
first cutting of lucerne was made June 4 and the second discing June (>. 
IJirough July and the early part of August the crop was cut from day 
to day and fed green to dairy cows to help out dried-up pastures. 
August 20, the field was disced, and October 3 the last cutting made. 

The lucerne in both fields made fine late fall growth, and went into 
the winter in good condition. 

The stand of crop on both fields disced in 1900 was good. A harrow 
with sharp lO-incli discs was used, the discs being set at a slight angle, 
just sufficient to turn the soil over, and the harrow was weighted to 
make the discs split the lucerne crowns to a depth of 2 inches. The 
discing split the roots, and this made them throw out many new shoots. 
The discing made an earth mulch over the field, and prevented the 
evaporation of water, so rapid in a dry time from a lucerne field just 
after being cut. 3410 discs were set so that they barely turned the 
soil over, and, running at a depth of 2 inches, they turned the roots of 
the crab grass and weeds up to the sun, which killed them. These 
disced fields were clean and free from crab grass in the fall. 

In summarising his conclusions, Mr. Cottrell says : We have not 
disced one-year old lucerne. From these experiments we feel safe in 
recommending discing all lucerne of two years or more standing. IMake 
the first discing early in the spring, and then disc immediately after 
each cutting. If the stand of lucerne is fair to good, set the discs as 
we did in the experiments made in 1909. If the stand is poor, and 
the growth of crab grass thick, set the discs to cut deeply. Discing is 
of as much value to lucerne as cultivation is to corn.^' 



Fig, ? — Ttnluccrm rootH takm ik tbev rtovi ni drill lowof held in Ford ( ounty, Kaiihas sown 
with press drill sj duk of 1S% disked and < loss hariovi« d with slant tooth harrow, Man h, 
avtrajt,t thu km sb oi root (f in m< h iivtr ig-e nmnl < r of foriijii’t l>c iiiiij; stalks on each 
rt ot , -17 H 
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In connection with the cultivation of the encrusted surface of lucerne 
paddocks in some of the inland districts of New South Wales^ where 
the soil in a dry spell sets like cement, no doubt there are many 
difficulties; but, from Mr, Smith’s report, it will be seen that the same 
trouble is met with in Texas and Kansas. As evidence of the advan- 
tages to be gained by the stirring of the surface, the illustrations on 
page 220 are reproduced from the Jhennial Report of the Kansas State 
Board of Agriculture. 

In Kansas, lucerne growing has increased from about 84,000 acres in 
1891 to nearly 800,000 acres at present, and a very large proportion 
of this acreage is not irrigated. It does not appear to return nearly 
so many cuttings or such tonnage as we in New South Wales are 
accustomed to obtain from lucerne, yet the crop is considered to be 
of such value that, to have an area of it which will return from one 
to three cuttings per annum, the Western Kansas upland farmer finds 
it worth his while to subsoil to a depth of from 18 to 20 inches, tr 
grow cleaning crops for a year, and to keep the soil in a constant state 
of dust blanket with cultivation for another year and then to wait 
perhaps five year-s for sufficient rain to thoroughly saturate the soil 
befon‘ he sows the lucerne seed. As one of the best crops to pr(‘pare 
land for lucerne in these dry locations Soy-bean is recommended. It 
is found that the Soy-bean is a sparse user of soil-moisture, and in the 
growth of the Soy-bean, which will not tolerate weeds, the soil gets the 
chaining that is essential for lucernt' in its early stages. The two 
grea,t foes of lucerne are lack of sufficient moisture and choking weeds 
during the first few months after germination. The effects of droughty 
conditions can be minimised by the careful preparation of a deep and 
retentive seed-bed, so that the moisture which saturated the soil at 
sowing time may be conserved a l()ug time ; and if the land has been 
thoroughly and continually scarified for a whole season prior to sowing, 
there is not much chance of weeds getting sufficient footing to choke 
th(‘ young lucerne plants. Some farmers in the United Stat('s, as 
well as in New South Wales, believe in sowing lucerne with some 
cover crop like wheat or oats. This practice may be right enough 
wliere the rainfall is reliable; but in districts of limited and iiTegular 
rainfall it is rarely that conditions are sufficiently favouruble for the 
soil to maintain the vigorous growtli of two crops at the oru^ time, and 
it is generally found, as on the Murray some years ago, that it is the 
lucerne which suffers. When the young lucerne gets a check in this 
way it takes a long time to recover ; in fact, it may never really get 
over the initial stunting. There is danger, too, when the lucerne is 
sown with a crop like oats or wheat, of the growth l)ecoming delicate 
by the shelter afforded by the taller dense growth of the cereal, 
and when the spindly delicate growth is removed at the time of 
harvest in early summer, the sudden exposure of the butts to hot 
sunshine may effect permanent constitutional injury. Some years ago, 
Mr. Watson, Stock Inspector at Corowa, furnished, for publication in 
this (r(i7:ette, a report on the laying down of lucerne by pastoral is ts in 
the Corowa district. The area report(Ml upon aggregated 21,000 
acres, some of which had been sown with wheat but without success. 



228 Agricultural Gazette of N,S,W, \March 2 , 1904 . 


At that time (1896), fat stock were going from the Corowa district, 
which without the aid of the lucerne would have been impossible. 
As an instance of the help the lucerne pastures were, in increasing 
the carrying capacity of the runs, it might be mentioned that 
on the Collendina property of 26,000 acres, including 7,000 acres 
under lucerne, Mr. H. Hay carried and fattened 40,000 sheep and 700 
cattle. Mr. Watson expressed the opinion that lucerne was perfectly 
safe, provided it had a good season to get established and was not 
over-grazed during the first year. The crops sown in a bad season 
did not succeed. A point of the greatest importance mentioned by 
Messrs. Marshall and Smith is the precaution that should be taken to 
prevent the young lucerne from running to seed. It stands to reason 
that a plant that is to withstand all the vicissitudes of. perhaps, ten 
years must have its energies concentrated on the development of a 
deep root-system, and it cannot do that and perform the exhausting 
functions of seed production at the same time. Some people realising 
the desirability of keeping down the above-ground growth of lucerne, 
turn stock or sheep into the paddock to achieve the purpose. It is 
possible that under an extremely careful system of limited grazing 
some good may be achieved in this way ; but the point at which the 
grazing is no longer beneficial, but positively injurious to the young 
plants, is so easily overstepped that the risk is not worth taking. The 
use of the mower is far safer and more effective. Where lucerne is laid 
down in extensive areas for pasture, as would be the casein this State, 
it would be well to follow the American practice of mowing it for hay, 
or to be carted ofi and fed as greenstuff a couple of times a ye‘ar. 
This could, in most years, be done at the times when there has been 
enough rain to promote growth in the natural pastures. The mowing 
not only stimulates the growth of the lucerne, but affords an oppor- 
tunity of getting rid of the noxious weeds and barley-grass which are 
likely to be left untouched by sheep, and especially by cattle, so long 
as a bite of lucerne is available. In grazing, every care must at all times 
be taken to remove the stock or sheep as soon as they get down to the 
crowns of the plants. A well-established lucerne paddock will stand 
a lot of hard grazing, but the time lost in recovery makes it poor 
economy to graze too closely. AVhile on the subject of lucerne as a 
crop for the stock-raiser, it may be of interest to reproduce some 
extracts from an article by Mr. D. A. Willey, in the Scieniijir A vicrican. 

The writer prefaces his remarks by a reference to the wonderful 
strides made in recent years in American stock-raising on the great 
pastures of the West and South-west. It is known in a general way, 
he says, that live stock has been considerably improved recently by 
the modern systems which are employed on ranches ; for no longer is 
the flesh driven off the bones of the cattle in forcing them to go mile 
after mile over plain and valley in search of new feeding grounds. 
Many of the ranches of to-day are divided into pastures, which, though 
perhaps covering 50 or 60 square miles in extent, are provided with 
an abundance of grown fodder. 

While the majority of the great herds and flocks of the West as yet 
are of medium and low grade stock, the tendency is to breed a higher 
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grade of animals ; for tlie ranchmen have realised that they can grow 
a kind of food which is especially suitable for such varieties as 
Herefords, Devons^ Holsteins, and Durhams in cattle^ as well as even 
Merino and Southdown sheep. This food is lucerne, which is perhaps 
one of the greatest blessings which has been bestowed upon the 
Western farmer and stock-raiser. Alfalfa is another name for lucerne, 
which in the South-west is called Spanish clover, because its foliage 
resembles this clover to a certain extent. It is an attractive plant, 
and only a few years ago was considered far more ornamental than 
useful. Now, however, it has been discovered that, not only horses 
and mules, but cattle and sheep thrive upon it, and will eat it in 
preference to any other grass that grows. The farm experts say that 
in contains as much nourishment for live stock as corn, ;ind is as sfood 
as the best Timothy or other ordinary hay. 

It grows so rapidly that in six months the mower can go over the 
field four or five times, and cut off from li to 2 tons an acre at each 
harvest. As many as seven crops have been gathered in Colorado and 
New Mexico when special attention is given it. The seed is planted 
in the spring of the year, about 25 lb. being enough for 1 acre. 
'The ground is first prepared by ploughing, and, after the seed is in, it 
is kept fairly free from weeds until the plant secures a start, when it 
does its own weeding; in fact, it is very independent, and practically 
takes care of itself until it is ready for the blade of the harvester. It 
•c.iu be piled or stacked like Timothy or any other forage crop, and 
when properly piled in a field is proof against the weather. Some- 
times it is pressed into bales and stowed away ; but most of the large 
ranch owners grow it in convenient places, stacking it up near their 
pens and pastures. They get a great deal out of their lucerne fields 
for a small amount of money, for the average cost of the seed, 
cultivation, harvesting, and stacking is only about (is. SA. per ton, 
where four crops are gathered in a season. One reason for the low 
cost of making the crop is that the ordinary horse cultivators and 
harvesters can be used, thus saving time and labour. Under irrigation, 
it grows so luxuriantly that a few weeks after the seed is sown, the 
plant may be knee-high, and sometimes waist-high in the field. Cattle 
and sheep eat it with the same relish, whether standing green in the 
field or pulled dry from the stack. After the harvest, sometimes hogs 
are turned into a lucerne pasture, and they actually fatten on it. It 
not only makes fiesh, but a fine quality of fiesh. Beef and mutton fed 
on it have an excellent flavour, usually superior to that coming from 
the ordinary ranches, where various grasses are depended upon for 
food, and where corn is also used for fattening. 

The reports made to the Department of Agriculture from the 
various irrigated districts in the West show a surprisingly large 
number of flocks and herds of high-grade animals , in fact, the 
proportion in these sections is much larger than elsewhere in the 
•country beyond the Mississippi River. It is due to the fact that the 
irrigation farms are raising so much lucerne. In the Pecos Valley, in 
New Mexico, there are herds aggregating 500,000 head of Hereford 
and Durham cattle alone. Some of the single herds contain 30,000 
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animals, while it is estimated that fully half a million blooded sheep 
are contained in the flocks which graze in the same vicinity. In the 
valley of the South Platte, Colorado, are also immense droves of 
blooded animals, and fully 100,000 cattle are now being sent to Kansas 
City, St. Louis, and Chicago, which have been raised almost entirely 
on lucerne. The packers pay the highest market price for these 
grades. They are largely exported on the hoof and in carcases, and 
many an Englishman dines on roast beef made in America,’^ but 
coming from stock which originally was raised m Devonshire or 
perhaps Durham. 

The tendency among the AVestern cattle- growers is to raise more 
quality and less quantity, and for this purpose a number of very 
valuable herds of pure-blooded stock have been imported within the 
last few years from Great Britain. Nearly every large ranch has at 
least one or two registered bulls, and as fast as possible live stock 
growers are improving their strain. There should be no danger, 
however, of a meat famine on account of this revolution in cattle- 
raising, for last year Government statistics showed fully 25,()00,()b<> 
beeves, nearly 50,000,000 sheep, and about 30,000,000 hogs owned by 
farmers and ranchmen in the United States. 

When it is remembered, in conjunction with the foregoing, that in 
every part of the Argentine Republic where experiments have proved 
that it will succeed, lucerne is supplanting the indigenous grasses, it 
will be realised how important a factor this crop is becoming in the 
world’s meat production. As in the United States, the Argentine 
estancieros or squatters follow to the letter the systems that scientific 
experimentation have proved to be the most effective in permanently 
establishing lucerne pastures on an extensive scale. The plantations 
are rarely if ever grazed during the first year, but sparingly in the 
second, and from the third season on it is customary to so arrange 
the grazing that there is never less than 2 inches of the plants left 
when the stock are removed to the next paddock. In DOl, theni was 
a severe drought experienced in parts of the Argentine, and while the 
stock-raisers on the native grass ranges had to dispose of their herds 
at any sacrifice, those who had lucerne were not only able to carry their 
full capacity of stock, but in many cases take in more to graze. As 
an example of the carrying capacity of lucerne in the Argentine, the 
following figures from the account books of Mr. Nields, of Rafaela, 


Santa Pe, 

who has 1,500 acres of lucerne, may be quoted 

Number of cattle on 1,500 acres lucerne. 


1900. 

1901. 


December. 

1,GI5 June 

... 1,G44 

1901. 

J uly 

. . . 1,597 

January 

1,451 August 

, 1 ,740 

February 

1,122 September 

. 1,674 

March 

1,193 October 

... 1,889 

April 

979 November 

1,888 

May 

985 
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In addition, 150 horses are depastured all the time, making the 
average equal to r2() cattle per acre all the year round. In the same 
district it requires 0,072 acres to carry 1,500 cattle the year round. 
This means nearly 4^ acres of good land to each animal under the old 
conditions against 1*26 animals to each acre under the new. 

In an article on Argentine's agricultural progress, Mr. Herbert 
(libson, writing in the Journal of the Board of Agriculturey England, 
says, It is already well known that in the zone lying to the north- 
west of Huenos Ayres, the inferiority and sparsity of the indigenous 
grasses led to the cultivation of the land for three to five years with 
wheat, maize, and linseed, and thereafter laying it down crops of 
])ermanently in lucerne for cattle-raising. 

The lucerne zone now includes not only the rich loam of the 
Province of Santa Fe, but has pushed south and west froin there into 
the higher and sandier soils of Cordova, the North-central Pampa, 
and the Provinc(U)f Piienos Ayres. Here the same process of triennial 
agriculture continues and the ^Alfalfa Country' extends its limits 
yearly. The cost of laying down new land in lucerne has decreased. 
Seed is chea|)cr, cultivation is chea])er, and its methods are improved. 
Ijand owners are making lucerne paddocks on a larger scale. There 
are three estancieros in Cordova who have combined forces and are 
laying down 100, OOO acres in lucerne this year (lOUd).’^ 

The Question of Adaptability of Soils. 

The opinion is v(‘ry generally held in New vSouth Wales that it is 
only iqton alluvial fiats and patches of free-working dark soil that 
lucerne can be depended upon, and that when an attempt is made to 
estal)lish it in the purely red soils, it may flourish for a time, but will 
gradually languish, as the roots come in contact with strata unfavour- 
able to the plant which underlie some of the red soils. It is not very 
easy to get data on this particular point. We know that in some of 
the driest parts of the earth, such as Turkestan, there are to be found 
varieties of luctTne that thrive in what is practically desert country. 
Some of these creeping varieties have been tried here, but do not 
appear to have shown any superiority as fodder producers when 
compared with the upright Tamworth, Mudgee, or Hunter lucerne 
that has been so long acclimatised. Perhaps if the Turkestan lucerne 
were tried in places more akin to its habitat it might do better, just 
as in establishing the ordinary lucerne in semi-arid districts greater 
success might follow the use of seed from plants that have been 
acclimatised to drier conditions than those of districts from which the 
supplies of seed are usually obtained. 
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The Craonnaise Race of Pigs 


Bv H. SAONIER. 

( In the Journal de V A^ricnlturv. ) 

Nowiierk has agriculture more completely transformed the conditions 
of the country than at Craon (France) and neighbouring districts. For 
many years this part of the country has been most prosperous, and the 
farmers have been enabled to sustain without difficulty the many bad 
years through which the country has passed. This is principally due 
to the careful breeding of pigs and cattle, and particularly in r(‘cent 
years to the great improvements effected in the former. The annual 
show, established in 18th5, has also contributed to this result; no 
animal showing any sign of crossing with another race being admitted. 



A Craonnaise Sow. 

[In M. Sagnicr’s report the illustration of this sow appetars tw ice, evidently in 
error, instead of the hoar, which it would have been interesting to see. — Kd.] 


The purity of the Craonnaise breed of pigs is indicated by a long 
body with strong legs ; skin uniformly white, covered with white or 
yellowish hair ; large flat forehead and long flat nose, forming a very 
open angle with the forehead, any black spot on skin or hair preventing 
admission to the competition. These strict rules were minutely adhered 
to, and the result was not long in showing itself. 

The purity of the Craonnaise pigs from their native district is well 
known and highly esteemed, as is evidenced by the following facts : — 
From one railway station alone in Craon 10,000 were despatched in 
1895, and in 1902 over 25,000. 
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The despatches from other railway stations in the district were in 
the same proportion. These pigs were not only sent to other parts of 
h^rance, but all over Europe, to Indo-China, New Caledonia, the 
Argentine Kepublic, &c. 

The race has been known for a very long time for the value of its 
flesh, but the animals were of slow growth, and had rather large bones, 
which objections have now been removed by careful breeding. The 
pigs now are of a large size, very prolific, have a delicious flesh, the 
proportion of which to the lard is relatively large. The English races, 
on the contrary, have abundance of lard and a rather tasteless flesh. 

Dealers also pay more tor the Craonnaise pig than for the English, 
on account of its superior keeping qualities and the facility with which 
the flesh absorbs salt and preservatives. At present it is the champion 
breed ; but at one time, when Ariglo-mania prevailed, attempts were 
made to cross it with the best English. The only result obtained was 
a- great increase in lard. Then the curing establishments, as well as 
the small-goods manufacturers, would only pay a lower price, and the 
experimetit was abandoned. This proves how important it is to select 
only the best of the class, to have superior l)oars, to feed the animals 
well, and above all things to study their hygiene, which is absolutely 
necessary. 

They must have carcd'iilly constructed styes, plenty of good water for 
washing, swilling, nud even bathing. Idle French possess the cham- 
})ion br(*ed at Craon, and as results prove it is well worth looking after. 
Tlie total production of pigs of all kinds in France last year represented 
a value of over 120,001), 000 (o00,000,000 francs), and this at a 
relatively small cost. In fact, the pig is the most economic domestic 
animal — the best anhnal niarhine in the world, converting waste and 
ciu'ap food into the most valuable and delicious food for the human 
race. It has been appreciat('d from time immemorial, and even in 
ancient Rome the consura])tion of its flesh was enormous. An up-to- 
date menu at the present time is never without some n^rhcrrltr dish of 
//• /)err, or in which it does not enter as an ingredient. 

In America it has created colossal industries in such cities as Chicago, 
Kansas, Cincinnati, Ac. 

In the United States there is a law absolutely prohibiting the 
importation of any pigs, otherwise they would no doubt have made an 
extensive use of the Craonnaise breed. 


d^hat the ])ig industry of France should represent a far greater 
annual return than the sheep industry of New South Wales in the 
best of times seems to be almost incredible. But we must remember 
that the world^s demand for pig products is enormous, Creat Britain 
alone importing in 1903 over 425,000,000 worth of bacon, hams, lard, 
and fresh pork, and on British farms these are kept in large numbers. 
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Sonje More Little Object Lessoijs. 

W. S. ( AMPBELL. 

I WAS bothered a good deal lately with sOme tomatoes which I have 
been growing in pots in the open air. They had grown well, and 
seemed to be healthy enough, although the pots were quite small, when 
all of a sudden they changed colour from a beautiful dark green to a 
sickly kind of yellow colour, and I fully expected that they would die 
off before my experiments were completed, after a deal of trouble in 
bringing them on so nicely. What on earth could be the matter with 
them ? I looked to the drainage first of all, because when this is 
imperfect something generally goes wrong; and plants grown in pots 
or in the ground when badly drained frequently become sickly looking, 
and are liable soon afterwards to die away unless the drainage is 
improved. However, the drainage in the pots was all right. Then I 
tried a change of manure from the liquid made from fowl-droppings, 
which I generally use, to a concoction of nitrate of soda, muriate of 
potash, and some bone-meal soaked well, all together, in water ; but 
this made no improvement, indeed it seemed as if the plants were 
even worse than before the new applications. I looked carefully for 
insect and fungus pests, but careful c^xamination did not reveal any- 
thing of the kind, so, as I said before, I was considerably bothered. 

Now, this impediment to success only added a stimulus to my work, 
for it is not always a good thing to have matters run too smoothly, 
and occasional obstacles now and then are, to my mind, rather to be 
welcomed than otherwise; it is so much more satisfactory to have 
something difficult to overcome, and one is always put on his mettle, 
as it were. 

Observing the leaves through a microscope, I noticed a few green 
spots here and there, which were apparently gradually shading away 
into yellow, and it seemed obvious that the green would soon dis- 
appear altogether, and after that, I supposed, tlie plants would die. 

Then a brilliant thought suddenly flashed through my mind. There 
is something wrong, said I to myself, with the chlorophyl — that is, 
the green colouring matter of the leaves, stems, and branches. This 
colouring matter consists of a vast number of granules, or, as some- 
times expressed, corpuscles of a soft substance, which is of utmost 
importance to the life and economy of a plant. So far as I am aware, 
its exact chemical composition is unknown; but it is known that 
without a supply of iron this substance cannot be formed in a plant. 
The remarkable part of the business is that iron does not form 
portion of its composition. I feel much tempted to write a good deal 
about this strange substance, and its functions, but it would lead 
me wandering too far away from my subject. 

Now, I felt that I had a glorious opportunity to try an interesting 
little experiment, so simple that anyone can follow the same course I 
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adopted if he has the opportunity of some sickly-looking plants to 
cure. The experiments need not be confined to pot-plants, but may 
be made on anything growing in the garden, orchard, or field. Of 
course, it should be thoroughly understood that it does not necessarily 
follow because plants may become yellow, sickly looking, or etiolated, 
that they are suffering from the same troubles as my pot tomatoes. 

For a few pence I obtained half a pound of a well-known substance 
named sulphate of iron, or copperas. I pounded up half an ounce of 
this and dissolved it in 1 gallon of water, and after watering the 
tomatoes well with pure water, gave them each about half a pint of 
the solution, and then about two days afterwards gave them another 
half-pint each. The effect was magical. The plants recovered their 
colour, and became a rich dark green, and looked better than they 
had ever done previous to their sickness. Now and then I give them 
a little treat of the iron with the liquid manure I generally use, which 
is made by mixing up well in about 0 gallons of water two or three 
good handfuls of fowl-dung. Six gallons of water is used, simply 
because my largest watering-can contains that quantity, and it is the 
most convenient concern I have to use for the purpose. A few days 
after the fowl-dung is soaked in water, the liquid begins to stink most 
delightfully (tliat is, for a gardeneFs nose), and I use about a quart 
or so of this to a cou])le of gallons of water. If it be strained through 
a piece of fine muslin, it will be ail the better. I may say that 1 use 
fowl-dung for the simple reason that it is the handiest manure for me 
to obtain, and it costs nothing. I use it for all sorts of plants, palms, 
gloxineas, ferns, begonias of many species, ornamental asparagus, and 
everything else for which I use manure. Sometimes for n change of 
diet I give the plants, always in a liquid form, nitrate of soda, bone- 
meal, and potasli — say, a couple of handfuls of bone-meal, a handful 
of nitrate of soda, and a pinch, and, perhaps, none at all, of potash, in 
6 gallons of water ; then I allow this to ferment, and use as I do the 
fowl-dung. 1 am giving all this detail to enable anyone to grow 
really fine specimens of plants in pots, more particularly for a purpose 
I shall explain presently. 

The accompanying photograph taken by Mr. Grosse, our artist, 
shows three of the tomato plants grown by me. The small plant 
(No. 1) was bearing and ripening four fairly good tomatoes of beautiful 
colour, and tempting to look at ; and Mr. Grosse, who carried the 
plant home, says they were excellent. 

The large plant (No. 2), which is growing in a 5-inch pot, has been 
allowed to ramble away at pleasure without training or pinching to 
produce fruits, but it is bearing a good many. 

Plant No. 3, which has been trained to a slight degree, and tied up 
to a single stick, was grown for ornamental purposes, and extremely 
handsome it is with its bright-coloured rich looking, normal-sized 
fruits ; it is bearing fourteen tomatoes altogether. 

All my plants have been grown and kept in the open garden 
without any protection whatever. They consequently suffered many 
vicissitudes and calamities. 
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Pig. i. Fig. 2. 


0d 6 of my chief 
reasons for contri- 
buting this paper 
is to suggest to 
those teachers in 
private and public 
schools who are 
taking an interest, 
and have some 
desire to impart 
instruction in ele- 
mentary work 
connected with 
horticulture and 
agriculture, an easy 
method of provid- 
ing themselves with 
excellent objects on 
which to give in- 
struction, and I 
doubtwhether any- 
thing more inter- 
esting could be 
provided especially 
for a country 
school. 

The whole beau- 
tiful little storv of 


the growth of a plant can be relatec 
from the living specimen — the gerrnina 
tion of the seed, the growth of root, sten 
branches, leaves, the formation of tin 
flowers and fruit to the seed again, thuj 
completing the cycle. The system oi 
hybridizing to produce new varieties car 
be explained, and 1 doubt whether anj 
better class of plant could be selected foi 
the whole thing than the tomato. Nc 
end of instructive simple lectures could 
be given by anyone who may be con- 
versant with even the elements oi 
practical botany. 

I will take the opportunity here oi 
referring to a remarkable experiment 
made somewhat recently in England by 
Cxeorge Massie, a well-known authority 
on fungus diseases, with tomato plants, 
to render them immune against fungus 
parasites. Cucumbers were also experi- 



Fig. 3. 
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The cucumbers were of the varieties known as Telegraph and 

Every Day/^ and the tomatoes “ Up to Date and ‘‘ Main Crop/’ 
Three hundred cucumber seedlings and an equal number of tomato 
seedlings were subjected to experiment, fifty of each being used as 
check plants. When the seedlings were a fortnight old, the cucumbers 
were grouped round eight large cucumber plants badly affected by 
Cercospora melonis (Cke.), and Dendriphium coinomm (Wallr.), and 
the tomato seedlings were ranged on tomato plants bearing numerous 
blotches on the leaves caused by Cladosporium fiiivum (Cke.) At this 
period the specific course of treatment consisted of watering the 
plants every third day with a solution consisting of 1 part of sulphate 
of copper in 7,000 parts of water. The check plants, which were not 
watered with the copper solution, were indiscriminately mixed with 
tlie treated plants. The watering was done during the afternoon, and 
the quantity used for each plant was sufficient to soak the soil 
thoroughly. 

After a month’s treatment, all the tomato plants were perfectly free 
from disease. On the other hand, one or both cotyledons of thirty-four 
cucumber plants showed blotches of the disease. At the same time a 
considerable number of the untreated check plants, both cucumbers 
and tomatoes, were badly diseased. At this stage, both treated plants 
and checks were sprayed with water containing the sjiores causing 
their respective diseases, and this was continued weekly until the end 
of the experiments. Under this drastic treatment, all the untreated 
check plants, both cucumbers and tomatoes, wei'e badly diseased 
<liiririg the following two weeks. 

About six weeks’ treatment with the solution of sulphate of copper 
of the strength instanced above, the strength was increased to 1 part 
of solution of copp'T in 0,U(K) parts of water, and the soil in which the 
plants were growing was soaked every fourth day until the end of 
the experiments, which lasted for eleven weeks. A t the expiration of 
tViis period, V)oth cucumber and tomato plants were bearing a good 
crop of well -grown mature fruit. 

Not a single one of the tomato plants treated with the sulphate of 
copper solution showed a trace of disease, and in the case of the treated 
cucumber plants the disease never extended beyond the cotyledon, 
and this, notwithstanding the fact that badly-diseased plants were 
growing amongst the treated plants throughout the entire period. In 
addition to this, the treated plants were sprayed several times with 
water containing spores of the fungus parasites in suspension. 

It is important to bear in mind the fact that the above method of 
treatment for producing immunity against fungus parasites applies to 
cucumbers and tomatoes only, so far as direct experiments have been 
carried out. A solution of sulphate of copper appears to have 
markedly different effects on different kinds of plants. Luff a a^gyptica 
(Mill.), a close ally of the cucumber, is killed by two waterings at a 
strength of 1 in 6,000. Barley, on the other hand, remains perfectly 
healthy when treated with 1 in 500, and in addition may become 
badly attacked by its common parasite O'idium graviinis (P.). 
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It must be noted that sulphate of iron, although called copperas, is 
an entirely different substance from the sulphate of copper above 
referred to. 

Now tomatoes were not the only pot plants which troubled me this 

season, for some of my 
small fruit trees, the apples 
and pears, took a fancy into 
their heads not to set their 
fruit although bearing un- 
usual numbers of flowers. 

Luckily for me two of 
the apples came into flower 
some time after I noticed 
that the others had not set 
any fruit. So I thought I 
would try a very old dodge 
which I believe proved 
effective. 

Some years ago I had a 
large old Windsor pear-tree 
which had never borne 
fruit, so far as I could 
ascertain. It struck me as 
being worth while to try 
the effects of an operation 
I had seen when a lad 

successfully performed by 
an old English gardener. 
This was simply girdling 
the stem and removing a 
strip of bark about a quarter 
of an inch wide, but not 
quite into the wood. I 
stripped off* the bark as 

t‘xplained above, when the 
tree was in full bloom, with the result of a splendid crop of fruit. 

The bark soon grew over the wound and the tree bore abundance of 

fruit for years afterwards without being operated upon again. 

There has been a good deal of attention given to the girdling of 
fruit trees lately, chiefly in connection with grapes and currants; so I 
thought I would have a try on the two little apple-trees. I simply 
made a deep cut into the bark, not quite a circle, but did not remove 
any bark, with the result that both these pot-apples set a considerable 
quality of fruit, some of which (about three-quarters matured) may be 
seen in the illustrations. Many of the apples were knocked off before 
they were large enough to photograph. There were about 13 or 14 on 
each tree before the photograph was taken, and each fruit varied from 
2 to 3 inches in diameter. Unfortunately, just after the picture was 
taken, some boys, evidently considering that I had no right to the fruit, 
smashed the apples off the plants and played the mischief in my small 
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garden, trampling down a number of flowering plants in their haste tc 
secure the spoil. This experiment, therefore, had a most melancholy 
ending, but it was sufficiently complete to show that the chances are 
in favour of girdling or partly girdling such plants should they not 
set fruit after a trial of a year or two. 

Should anyone make a trial of growing fruit in pots, and car 
afford time to develop his plants from the start, let him head them 
low and keep his lowest branches not more than 6 inches from the 


top of the pot. The stems of 
those shown in the illustration 
are too high altogether, for I 
had to take what I could obtain 
from the nursery, and they do 
well enough for my own require- 
ments and the little experiments 
I am inflicting upon them. 

Fruit trees in pots should 
prove of great value in con- 
nection with botanical and 
horticultural object lessons, for 
not only could the whole plant 
system be explained but in- 
struction in manuring, pruning, 
training, fruit thinning, the 
growth of fruit-bearing wood, 
fruit spurs, flowers, and so on, 
could be given. And as these 
plants can easily be carried about 
and taken indoors, they will be 
found very convenient. 

I feel sure that any enthusi- 
astic teacher who will take the 
little trouble necessary to provide 
himself with a few different kinds 
of plants in pots, and give a 
few simple lessons about them, 
could nut fail to arouse an 
interest amongst his pupils that 
would never be forgotten, and 
which might lead to important 
results. 



Tig. 5 . 


He need not attempt to grow his plants in such small pots as I 
generally use, for I have objects in view in limiting the root areas,, 
which would not perhaps be desirable to follow at present. 



240 


Agricultural Gazette of N.S.W. [March 2, 1901. 


Locusts and Grassljoppers. 


By WALTER W. FROGGATT, F.L.8., 
Government Entomologist. 


Part II. 

The first part of this paper dealt with the short-horned locusts, 
commonly known in the country as grasshoppers, among which were 
our true plague locusts and closely allied forms. This portion also 
deals with Acridiidae, but many of them represent solitary species that 
seldom or never gather together in numbers, and live in open forest 
ranges and the dry plains of the interior. 

The Large Tryxalis (Tryxalis rafflesii, Blanchard) . 

This tribe contains a number of very slender grasshoppers with long 
narrow heads coming to a point in front, with short, somewhat flattened, 
lance-shaped antennse, standing out in front of the eyes. Their general 
colours are greens or browns, which are generally in harmony with 
their surroundings, so that in spite of their size they easily escape 
detection unless disturbed. They have very long slender fore wings, 
coming to a sabre-like point at the tips, with large membraneous hind 
wings, well adapted for flying, but their hind legs are so long and 
slender that when they alight among long grass they seem to be some- 
what awkward. 

The large Tryxalis measures up to 3| inches across the out-spread 
wings, and 3 inches in length, including the short antennae ; the male 
somewhat smaller. The general colour is delicate grass green, with 
a slender stripe of salmon pink along the sides of the head, thorax, 
and along the inner edge of the fore wings, and a similar finer parallel 
stripe along the front margin, inclosing a central broader green stripe 
mottled with black on the hind edge. The hind wings semi-transparent, 
lightly shaded with green, the antennae and legs striped with salmon 
pink. In some specimens the whole of the fore wings are of a uniform 
green tint, in others the pink-salmon markings are light and ill-defined. 
Though these grasshoppers fly very well, their movements are awkward, 
and their long hind legs give them an ungainly appearance. This 
species has an extended range along the eastern coast, and is not 
uncommon in suburban gardens, and their favourite haunt seems to 
be open grassed gullies between the hills. A fine series was collected 
at Moruya in February. 

The Pink-winged Tryxalis (Atrastemorpha crenticeps, Blanchard)* 

This is a smaller insect, the female measuring only 2^ inches across 
the extended wings, and If inches in length from the tip of the antennee ; 
the male much smaller and more slender in form. 
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The general colour of both sexes is dull green, but the tints are very 
variable j the hind wings deeply tinted with rose red, brightest at the 
base and fading out at the extremities, which are semi-transparent ; 
when alive the upper surface of the abdomen and base of the fore wings 
are usually more or less brightly coloured. 

The head is more pointed at the apex than in the former species, 
with the upper surface of the thorax finely granulated, forming a 
well-defined ridge on either side of the head in a line with the eyes. 

This species is common on the Tweed and Richmond Rivers, but 
extends as far south as Sydney. 

The Ridge-backed Grasshopper (Gonima Australasia, Leach ) . 

This fine insect was described and figured in a very good coloured 
plate by Leach in his Zoological Miscellanies in 1814, under the name 
of Locusta Anstralasue, Walker later on placed it in the genus 
TroplnotaSy and recorded it from Swan River, W.A. ; Adelaide, S.A. ; 
Hunter River, N.S.W. ; and Tasmania. It is common in all open 
forest or ranges in Victoria and this State. The female measures up 
to 2 inches in length, and inches across the outspread wings ; the 
general colour is dull reddish browm, with the hind wings semi-opaque 
yellowish brown, and the tips darker. The antennae are slender^ 
face, keeled in front, and eyes projecting ; the thorax long, extending 
beyond and overlapping the base of the hind wings and compressed 
into a sharp ridge along the dorsal edge, and finely rugose. The fore 
wings are narrow at the base, rounded in front to the extremities, the 
whole irregularly blotched with rounded spots. The hind wings are 
large and well adapted for flight, but when disturbed this grasshopper 
seldom flies very far, and frequently only jumps into the next tree. 
The abdomen is stout, and when alive varies from dull purple to 
brownish pink. The colouration and form of the male is similar, but 
he is much smaller. 

Stoll has described a smaller species under the name of Gonia^a 
fiircola, differing chiefly in the lighter yellow tint of the thorax and 
base of the hind wings, and the fine rugose markings on the ht\ad and 
thorax. Tepper describes two new species, Goniam arcuata and G, 
fitsca in the Zoology of the Horn Expedition from Central 
Australia.^' 

The Gray Bark Grasshopper (Coryphistes cyanopterus, Charpenter), 

This species represents a group, in which the members are solitary 
and usually found during the day resting on a tree trunk, with which 
their colour matches so well that unless they move they can easily 
escape detection. 

The female measures over 3^ inches across the outspread wings, 
and about 2^ inches in length. They vary a great deal in colour, from 
grayish mottled brown to almost black. In the more typical light- 
coloured variety, they are of a uniform grayish brown, mottled all 
over with darker tints ; the hind wings semi-opaque light brown, with 
the basal portion shaded with light blue, and the inner surface of the 
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hind legs and abdomen dull purple. The antennse are long, slender 
at the base, but swelling out beyond, and again contracting to a lance- 
shaped tip ; when at rest they project straight out in front. The 
head is short, coming to a blunt point between the basal joints of the 
antennae ; the thorax is rounded on the dorsal surface, somewhat 
rugose, bearing a slight median suture, and irregularly rounded behind. 
The fore wings slender, curved, and somewhat sabre-shaped, very 
stout, and closely veined at the base, and pointed at the tips. 

This species frequents open forest country, and has a wide range 
all over the eastern half of Australia. 

The Crested Grasshopper (Ecphantus quadrilobis, StaL), 

This is one of the solitary forms met with on the sandy ridges and 
open plains of the interior, with probably a wide range over the 
western country, as I have taken them at the Grey Ranges on the 
north-western corner of this State, and specimens in the Departmental 
collections come from around Tamworth. It measures under 1 1 inches 
in length, with a wing expanse of inches. When alive the insect 
is of a uniform dull green, but this is variable, some specimens shading 
into greenish yellow; dried specimens become light yellow, with a 
more or less faint greenish tint. The head is short, broad in front, 
covered with fine tubercules, the antennae slender, eyes large, and the 
whole insect lightly clothed with short fine hairs, thickest on the legs 
and undersurface. The thorax is somewhat rugose, with the dorsal 
portion produced into a crest or ridge divided into four distinct pieces, 
the first three erect, with the fourth turned back over the base of the 
wings ; the fore wings moderately long, rounded at the tips, with 
hind pair pale brown ; the thighs of the hind legs are spined along 
the inner edge. 

Tepper describes two new species of this genus in his paper on the 

Orthoptera of the Horn Expedition to Central Australia,^^ under the 
name of Ecphantus cristatus and E, ayersii, both of similar colour and 
general form to our species. 

The Spotted Ground Locust (Stropis maculosa, StaL), 

This is a type of the short thick-set locusts that sit about on the 
ground and rocks in the dry western country, generally only making 
a short jump when disturbed, and seldom going to the trouble of 
flying. All our specimens come from west of the Darling River, 
where they are met with generally solitary or in pairs. This locust 
measures under 2 inches in length, and nearly half-an-inch across the 
centre of the thorax when the wings are closed ; its general colour is 
a dark brown, with the sides of the head and thorax barred with light 
yellow, and the fore wings richly blotched with the same colour, giving 
it a regular mottled appearance; the hind wings large, semi- 
tranparent, with a faint-pinkish tint, deepest towards the base. 

Another species, Stropis ocellatus, Tepper, is described in the 

Zoology of the Horn Expedition from Alice Springs, Central 
Australia/^ 
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The Striped Locust (Heteracris australis. Walker) , 

This small grass-hauntiug locust is found on the grassy flats in the 
neighbourhood of Sydney, but is seldom very numerous. It was 
described by Walker from Swan River, Western Australia, so that it 
probably has a wide range round the coast ; two other species are 
described by him, one with the vague locality Australia, and the other 
from Port Essington, North Australia. It measures IJ inch in length, 
and 2 inches across the wings ; the general colour is light brown, the^ 
lower edge of the thighs of the hind legs striped with yellow, the* 
shanks mottled with black and yellow, red in the centre ; abdomen 
orange-red on the upper surface. The characteristic marking is 
caused by a slender stripe of light yellowish brown running down 
either siae from the front of the head behind the eyes, crossing the 
thorax, and running down the inner edge of the fore wings, so that it 
forms an inner wedge-shaped brown stripe, enclosed with lighter ones 
down the centre of the dorsal surface. 

The Slender Yellow Grasshopper (Oxya velox, Fah,). 

The difference in the size of the sexes of this species is very marked, 
the female measuring 1| inch in length, with a wing expanse of 
2f inches, while the male seldom exceeds 1 inch in length, and 14 inch 
across the wings. The general colour of the upper surface is reddish 
brown, sometitnes the head and thorax tinged with yellow, both barred, 
on the aides with dark brown, below which is a stripe of green marked, 
with yellow. The apical portion of the thorax and legs yellow tinged, 
with blue upon the shaUks of the hind pair ; fore wings long, rounded, 
at the tips, shaded with green in the female, and reddish brown in the 
male ; hind wings transparent. 

These locusts are plentiful along the Clarence and Richmond rivers,, 
but do not come down as far south as Sydney. 


Noth. — Ooniaea australasiae is figured and described by McCoy,, 
in his Natural History of Victoria, Podromus of Zoology Decadp 14,. 
1887, page 140, under the name of the Cinnamon keel-backed 
locust^' {Trojnnotus australis^ Leach). He also figures Coryphistes 
cyanoptertis, under the name of '^The dusky flat-horned locust,'^ 
as Sarrielle's Opsomala sordida. On the same plate a species of 
Tryxalis is called the Pedestrian mid-eye locust,'* under the name of 
Mmops pedestris, Erichson, which appears to be identical, or closely 
allied, with the species figured by me as Tryxalis ruffiesii. My 
specimens have all been examined and named by Mr. W. F. Kirby, 
of the British Museum, who has made a study of the Orthoptera, 
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By J. H. MMDEN, 

Governmeat Botanist and Birector, Botanic Gardensi|. Sydney* 

No. 87. Sweet Scented GrasB, Mie7^ochk)e redohem^ R.Br, 

Botanical name, — Wierochloe or Hierochloa, from two Greek words — 
hieroSy holy ; c/iZoe, grass. It is generally and properly spelt Hiero* 
chlocLy but Gmelin, author of the genus^ spelt it Sierochloe ; redolens — 
Latin, smelling sweet. 

Vernacular name, — Sweet-scented grass.’’ 

MH^iere figured, — Labillardi^re, as Disarrenum antarcticum ; Buchanan. 

Botanical description (B.PL, vii, 558). 

^(erm tufted, erect, branching, leafy, 2 to 3 feet high. 

Lmim flat, rather rigid, slightly scabrous, otherwise glabrous, the ligula scarioua 
- entire. 

Panicle rather dense, secund or nodding, 4 to 10 inches long in the larger forms, the 
spikelets crowded along the primary branches, forming spike-like secondary panicles of 
I to inches, the upper ones sessile, the lower distant on clustered flliform peduncles. 

Ghmies all thin, almost hyaline, rather shining; outer empty ones in the typical form 
;about 3 lines long, the short lateral nerve on each side more prominent in the second 
than in the outermost one. 

Third and fourth glumen each with a male flower, nearly as long as the outer ones, 
vciliate on the margins and keels, with a short awn arising from a little )>elow the tip, 
the rhachis of the spikelet shortly lengthened between and above the male glumes* 

Fifth andr sixth (jluines enclosing the grain obtuse and perfectly glabrous, or the fifth 
fslightly hairy at the end with the keel jjroduoed into a minute j>oint. 

Value as a fodder, — Believed to be nutritious, but quite harsli when 
old. It is one of the few grasaes which grow in cold moorland, and 
hence valuable in that respect. Its odour of Coumarin (pleasing to 
cattle when not too strong), renders it an acceptable ingredient of 
hay, and it often renders damaged hay more palatable to stock. 

Habitat and range,' — ^ffound in Tasmania, Victoria^ and New South 
Wales. In our own State it ie found in the southern mountain 
districts. It also occurs in New il^ealand; and Jkntartic America^ 

BElBRiaffGE m BLAm 

A. Coarse form. 

B. Small or alpine form. 

C. Outer empty glumes of the spikelet. 

D. Third and fourth glumes of the spikelet, each with a male flower (concealed) 

and a palea. 

E. Fifth and sixth glumeaf with the hermaphrodite flower and the grain. 

(Both of the specimens were obtained from Mount Wellington, Tasmania. They nr© 
better specimens than those in my possession from southern iJsw South Walesd 




No. 88. Hard Fescue/* Festma duriusmila^ Linn. 

Botanical name. — Festuca, Latin^ tlie slioot or stalk of a tree or 
hii^b (the appellation not being specially appropriate) ; durimcula, 
Latin,, somewnat rougk or harab, tbe texture of the grass being thus 
diesoribed; 

VeTmacular name. — Hard Fescue.’^ 

Where figured . — Buchanan. 

Botcmical description (B.FL, vii, 663). — An erect perennial, of 1 to 
2 feet. 

chiefly at the base, very narrow, almost setacseous. 

Banide loose, bat narrow, 2 to 4 inches long, with few erect branches. 

SynhdHs not namcrous, erect, usually about ^ inch long, four to six- flowered. 

rather rigid, the outer ones pointed, the lowest very narrow, keeled, scaroely 
2 linm long, the second rather longer, throernerved. 

Fltmerlng glumm Z lines long, or ratJior more, faintly nerved, glabrous or pubescent^ 
with a flue point or awn,, usually about 1 line long. 

Paim with a fine bifld point. 

Stummfi three. 

Value 08 a fodder. — A useful pasture grass for the colder regions of 
the State. It grows well in hilly places, and is one of the best of the 
smaller fescues. It forms a close turf. All kinds of stock eat it 
readily, although it is somewhat harsh. Seed may be procured of 
most seedsmen. 

Eabitat and range. — Pound, in all the States except Western 
Australia and Queensland. In New South Wales, apparently confined 
to the mountainous districts of the south-east. One of the most 
widely dispersed forms of the sheep^s fescue, or F. ovina, Linn. Very 
abundant on downs and hilly pastures of the temperate regions of the 
new and old world.^’ Bentliam. 

I have gone very fully into the value of Hierochloes in general in 
the article on H. rarifiora in the Gazette for June, 1894. Much of 
the information therein given may be read in conjunction with the 
present article. 


REFERENCE TO PLATE. 

A. ’— Specimen of the southern form, from Niraitybelle, Monaro. 

B. — Specimen of the northern form, from Walcha, New England. This is the most 
northerly locality recorded, and is a tall form, ¥wth large spikeiets and rather long awim 
(approaohing the variety ArustcUa, from Victoria and South Austmlia), The panicle is 
raiaer broad, and often about 10 inches long. 

C. — Spikolet enlarged. 

D. — A spikelet with five flowers, enlarged, showing — 

o. The outer empty glumes. 

h. The flowering glumes. 

c. The palea. 

d. The upper empty glume. 
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Two MOBE New Weeds. 

The cry is, Still they come The first is the Buffalo Burr of the 
United States [Solamim rostratum, Dunal) which has been sent by a 
correspondent from near Boggabri. It is closely allied to the potato 
and tomato, but instead of having a smooth fruit as those plants do, it 
has spiny burrs, somewhat resembling those of the Burdock at first, 
but developing at maturity into nearly spherical spiny balls filled with 
.black, irregular seeds. These burrs attach themselves to passing 
animals, and help to spread the pest. The plant has yellow blossoms, 
and a profusion of prickles. It is a plant of 1 foot to 2 feet high, and 
is an annual. If, therefore, it be eradicated before it matures seeds, there 
ought to be no difficulty in getting rid of it. It is a native of the 
western plains of the United States, but has spread over a large 
number of States, and the agricultural stations of most of them have 
issued illustrated bulletins warning people against it. Its commonest 
name is that already given, but it is also called Beaked Horse-nettle, 
Rocky Mountain Sand-burr, and Spiny Night-shade. It prefers sandy 
soil. It is usually disseminated in dirty seed. How it got to Boggabri 
I do not know, but it is not likely my Boggabri correspondent is the 
only one to get this bad weed. 

The second plant is Potentilla erecta, Linn., a far less serious weed. 
It is a native of Europe, and my plants hail from near Tumberumba. 
It belongs to the rose family [Rosacem), and is one of a genus known as 
cinquefoil, or five-finger. The flower is yellow, and while the plant is 
somewhat astringent it is not in any way poisonous. Its nutritive 
value is probably small, and hence its room is preferable to its company 
in pastures. Small patches of it should be eradicated (it has a long, 
tough root) before it seeds. — J. H. Maiden. 


Cattle and Houses Eating the Bark of Trees. 

Mr. J. H. Crouch, of Eugowra, writes : — " I have noticed cattle at 
times, but more frequently horses, gnawing the bark off the trees for 
the last twenty-five years. They usually attack the box more than 
any other timber. I cannot say for a fact why they eat the bark, 
but am of opinion it is for want of salt, and when my stock take to 
bark-eating I give them salt, and notice they leave off almost at 
once.'^ 



March 2, 1904.] AgricuUmal Gazette of N.S. W. 247 


Tlje Culture of Fresh-water Fisljes. 


ALBERT GALE. 

The benefits derived from the culture of fish must not be confined to 
one idea, that is, to the procuring of a toothsome luxury for the meal 
table. That in itself is worth the taking of the initiatory step, for, if 
nature has planted the necessary conditions in any locality for the 
propagation of fishes, but has withheld the all-important adjunct fish, 
there is little more to be done than to supply the deficiency. Apart 
from the domestic supply to be obtained there are other advantages 
that it is as well here to enumerate. Of course, the angling for a 
breakfast in the early morning will suggipst itself. Young people of 
both sexes are always more or less keen on such a pleasure as that of 
trying to catch fish, especially so, when it is known there are fish 
waiting to be caught. It is well known that in many districts one 
of the plagues of life is the intolerable nuisance occasioned by the 
attacks of mosquitoes. These troublesome insects form the?ir boats of 
eggs, and moor them to a weed or other floating object. The larvm 
hatched are denizens of water. Stagnant water is their especial haunt. 
Mosquitoes have no choice as regards the quantity of water necessary 
for them to breed in. A bucketful left standing for a day or so will 
be sure to attract them. 400-gallon iron tanks literally swarm with 
them. Oftentimes the only way to get into these tanks for breeding 
purposes is by means of the down pipe. An open waterhole is a 
perfect paradise for them. Put a few fish of any variety in such 
places where the mosquitoes breed, and they will soon make a meal of 
the larvae. There is nothing better for the rearing of young fish 
than mosquito larvm. Thus fish purify the water by preventing the 
decomposition of the chrysalis case of the various insects that pass one 
stage of their metaraorphisis in water. 

I have said elsewhere that it is imperatively necessary that there 
should be a good supply of aquatic plants in every waterhole where 
fish are to be kept. These, in varieties, can be obtained in any of our 
fresh-water creeks and lagoons. When once these plants establish 
themselves they are likely sometimes to make too much headway, 
nevertheless their exuberant growth aids much in preserving the 
water both in quality and quantity. Plants that float on the surface 
of the water keep the water cool. Again, in summer time, in water- 
holes it will be noted that an impalpable green, mossy-looking 
substance {Conferx'ds) becomes very abundant. This growth and 
the growth of aquatic plants generally can be kept fairly well in 
check by the introduction of shell-fish. In many of our creeks. 
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waterholes, and rivers tliero are to be met with large quantities of 
molluscs (fresb- water shell fish). These water snails grow to about 
an inch long. They are wonderfully prolific. From the Hunter River 
I have picked the young ones up by the handful. These are the 
scavengers for fresh water and at the same time they serve as a food 
for the fish. There are other kinds of shell fish to be met with^ 
notably varieties of mussels, these are all more or less useful in fish- 
culture. Nevertheless, useful as these pond snails are they sometimes 
take a stray fish egg for breakfast, but for such an act we can forgive 
them, seeing the amount of good they do. I have seen fully a dozen 
of them devouring the carcase of a small dead fish, but never once 
ha'^^e I seen them on the body of a healthy one. 

There are many aquatic insects, or rather that are aquatic in some 
stages of their transformation. Many of them are fish enemies, 
notably dragon-flies, which feed on the young and helpless fry, but these 
in their turn become food for the adult fish. Where there is water 
these insects abound. From the early dawn to the gloaming they 
can be seen skimming over the water like so many swallows. Huring 
the day they are chiefly engaged in depositing their eggs. In the 
evening they seem to be chiefly concerned in hawking for mosquitoes. 
Gn the northern rivers of this State they are more commonly termed 
mosquito hawks than dragon-flies. These insects, whilst in a larval 
state, feed largely on the larvae of other insects and also on young 
helpless fish. 

Therefore, in the early period of establishing or entering into the 
culture of fresh-water fish, these facts should not be overlooked. It 
may be found necessary at the outset to have resort to artificial culture, 
i.c., to breed fish away from their enemies, or near at home where they 
can be more or less watched and protected from the enemies named. 
There is nothing in the artificial rearing of fish for stocking fish-ponds 
or waterholes to dismay anyone. A schoolboy can manage it. The 
chief secret of success is protection from enemies. 

Waterfowl, both wild and domesticated, should be kept away from 
fish-ponds. They do little or no harm to grown fish, beyond disturbing 
them during breeding season, but fry are very dainty morsels to their 
palate. Those birds that live on fish, such as shags and cormorants, 
will catch and devour fish of almost any size. The gun should alwaya 
be levelled against them. 

Frogs when small and in a tadpole state form excellent food for 
fish. Tadpoles feed on vegetable food, therefore, these should be 
encouraged rather than destroyed, notwithstanding the author of 
the Complete Angler^’ — ^Walton — seriously affirmed that frogs do 
lay their eggs around the necks of fishes and thereby strangle them.^'^ 

There are many diseases that fish are heir to. These are chiefl^y 
brought on by overcrowding and thereby an insufficiency of food* 
These diseases chiefly appear when fish are kept in tanks, althongh 
an epidemic will sometimes occur when fish have every advantage of 
food and freedom that Nature can give. 

All animals are more or less attacked by parasites, and fish are no 
exception, but I think salt-water fish are more liable to be attacked by 
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parasites than those of fresh water. I have noticed these pamsites 
among my own fish that are kept in glass aquaria. When the fish 
are swimming near the glass sides^ with the aid of an ordinary lens 1 
have noticed parasites clinging to the scales underneath the pectoral 
fins. Of course/ most of my aquaria fish are small. By putting a 
tablespoonful of salt in a medium size basin of water I have generally 
succeeded in removing these too neighbourly neighbours. 

The object to be attained in this artificial culture is : that it should 
approximate as nearly as possible to natural conditions. The water, 
therefore, should be stocked with the inhabitants from rivers or 
stagnant water holes, both vegetable and animal. Care should be 
exercised in introducing known fish enemies. 


Co-oPEiiATiYE Sale of Cereals. 

In Germany and Prance, where the farms are of small area, co-opora- 
tion is becoming more and more general as its advantages are demon- 
strated. 

In the continental co-operative stores the farmer obtains partial 
cash payments as soon as he has delivered his grain. After being 
cleaned and weiglied, the waste is returned to him, and a certain price 
fixed. The manager, who Bhould be well acquainted with the require- 
ments of the trade, grades the wheat, barley, or oats which he receives, 
and the difi’erent crops of a certain district are generally sufficiently 
liomogenouB to enable him to sort each kind in two or three qualities, 
which accumulate separately until the time of sale. He can then offer 
to the millers large quantities of uniform quality, and spread deliveries 
over such periods as desired, if accepting contracts for the army or 
other large purchasers. He is thus able to secure a much higher price, 
and if the store is erected near a railway or canal, the cost of transport 
is considerably reduced, and the profit increased in proportion. 

By combining with the sale of the crops of the associated farmers 
the purchase of their seed and fertilisers on a larger scale, a great 
saving and improvement can be effected. 

All agricultural societies ought to impress these matters on the 
farmers as being imperatively necessary to progressive agriculture. 



Agricultural Gazette of N.S. W. 


[March 2 , 1904 . 


260 


A Sketcl] of the fositioi] of Viticulture ii] 
Europe with respect to phylloxera. 

M. BLUNNO. 

Phylloxera wrought so much ruin on the European viticulturists, and 
as it is still making headway in districts that so far had been spared, 
the phylloxera question, although some thirty-six years old, is still a 
burning and vexed one. 

The respective central and local governments, as well as viticultural 
associations and vignerons’ syndicates, have not in any way relaxed 
their strenuous efforts to stem the invasion of this implacable enemy of 
one of the finest agricultural pursuits. The fight a outrance is still 
continued to protect those viticultural zones where the parasite has 
not as yet made its appearance, inasmuch as the knowledge of thirty- 
six years has shown that no vineyard is safe except under special 
circumstances, while for the others it is only matter of time. 

The war waged against this pest is, in consequence of past experience, 
conducted on different strategic lines, suggested by the notion that the 
most energetic and even drastic measures will but delay a general con- 
tamination. A viticultural territory some distance away from a centre 
of the pest may remain unaffected for a long time indeed, but an over- 
sight, an imprudence, such as importing one single infected vine into 
such territory, will be the spark responsible for imminent destruction. 

Numerous and laborious are the studies on the life-history of phyl- 
loxera, which is very complex, and very few instances of animal life 
offer such biologic variations as phylloxera does under different 
environments. 

When it was ascertained that this pest is of American origin, and 
lives parasitically on the wild vines of the forests of that continent, a 
genial logic opened the hearts of viticulturists to hope in an indirect 
way of preventing the ravages of the tremendous scourge. 

‘^If phylloxera is an exclusive parasite of the vine and will kill its 
host, in the course of time the pest would necessarily have disappeared 
through having destroyed the only plant on which it is possible for it 
to live ; but, as there is still phylloxera, there must be a sort or sorts of 
vines which will harbour it and will not die by its parasitism. Let us 
see to what account such vines might be put in economic viticulture.^^ 
This was the argument of those who were first engaged in the study of 
the difficult problem. Naturally, the search for such vines was to be 
made in America, the home of the disease. In 1873 Planchon went on 
his errand, and travelled through the United States forests, followed 
some time later by Viala. The hope was realised; phylloxera-resistant 
stocks were brought into Prance. 
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With this fresh addition to the European flora the whole attention 
of savants was, if not diverted from the study of the parasite, certainly 
divided with that of its original host. The complex matter began to 
be looked at ever since from different standpoints. Vignerons whose 
vineyards were in immediate danger were appalled by the rapid and 
complete destruction that followed where this pest was discovered, by 
its cunning in eluding every possible prevention that could be thought 
of then, and when their vineyards shortly after were turned into a 
waste, they naturally clung fast to the only plank of salvation thrown 
out to them in the shape of a few thousand cuttings and of a number 
of seeds of American wild vines which, it was said, would defy the 
attacks of the terrific parasite. So the reconstruction of the French 
vineyards began. Phylloxera had already conquered a portion of 
the viticultural territory of France; the owners had to come to 
terms with the invader. At that time phylloxera had only made 
an inroad representing but a very small area, and the vignerons 
who felt safe on account of the scourge being yet very far from 
their farms, and even those in touch with the enemy, were all of 
one mind, that is, they wanted the total eradication of the evil, and, if 
this were not possible, to surrender the ground where the foe was 
entrenched, to outflank and surround it in its stronghold and starve it 
out there. Strips of vineyards around the enemy's camp were destroyed 
to prevent incursions from the phylloxera-flying columns, the siege was 
made as complete as possible, yet the defenders did not know the ways 
and the stratagems of an enemy, which can not only fly, but also travel 
underground ; which is light and can use the wind for passing the line 
of defence ; which is small, dwells in the soil, and gives no outward 
sign of its presence until it holds a position so strong that it cannot be 
ousted, except at a great loss to the vignerons attacked. So the fight- 
ing vignerons would be continually surprised by finding that phylloxera 
had passed the line of defence and firmly established itself at their back 
some leagues away. Precipitous flight of the defending army ensues, 
with surrender of large tracts of territory, which are formally annexed 
by the invader. The defending party falls back on a now line of 
defence, and another stand is made there. But the invading hosts 
grow more powerful at each surrender of the opponent army. The 
vine-growers within the annexed territory begin to feel the stress of 
this state of war long before their conqueror does ; they inveigle against 
their countrymen, who will insist in carrying on a hopeless struggle 
that is ruining one party without the chance of saving the other. They 
complain that the party which will carry war to a finish are ruining 
those who have been the first to suffer ; that they will be utterly desti- 
tute if they are not allowed to protect their fortune as they think best. 
They must trade, they have replanted their vineyards with phylloxera- 
resistant vines ; their commerce of vines, fruit trees, ornamental 
plants, &c., is fettered by this continuous state of war imposing so 
many restrictions on the people within the infected area. 

Their voices grow louder as they increase in number. In the mean- 
time, in every fresh issue of the Government Gazette new districts are 
handed over to the enemy, sometimes without first firing a shot, as 
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defence would be hopeless — at other times after a fierce struggle. Very 
®ften during one of these hard-fought battles the government army, 
for strategical reasons, had to adopt coercive measures against their 
own kinsmen of the defended territory. They had to destroy vineyards 
in their retreat to starve the enemy that is making rapid marches, and 
is ever at their heels : hence the outcries of those persons who found 
themselves between two fires, with attendant claims of compensation 
for losses sustained, their defection, their passing over to the discon- 
tented party. 

In the general excitement and despondency there are not wanting 
charges of incompetence levelled against the generals of the defending 
army, of waste of the conntry^s money, and many even aver loudly 
that the authorities are a lot of visionaries ; that they are fighting a 
phantom enemy, which never existed except in the minds of the govern- 
ment ofiicials wdio thereby make their livelihood. The government, 
finally, cannot shut ears to the clamouring of so many people. The 
central authorities waver; they must make some concessions; so it is 
advisable to alter the policy. Some of the most objectionable restric'- 
tions are removed, common action can no longer reckoned on, yet 
the fight must go on, for the vignerons of the provinces still free will 
die hard ; they at least will dela^y subjugation, and for some years yet 
will continue their pursuit in the old easy way ; the while phylloxera 
makes great onslaughts, and the spectre of surrender is ever before 
their eyes. 

Ultimately, the scourge conquered the whole French viticultural 
territory. Vignerons have submitted, but they can rightly say that 
the enemy was not allowed a walk-over. 

The general loss was considerable — not less than 600 millions of 
pounds sterling. The output of wine in France had so greatly 
diminished that, to supply home consumption and keep the foreign 
trade, wines from Italy, Spain, and other parts of Southern Europe 
had to* be imported. Wine being no longer cheap, as before, people 
took to spirits, so phylloxera opened the gate to alcoholism. 

The onward triumphal march of phylloxera over the French territory 
filled with dismay the viticulturists of other States from the very 
initiation of the campaign. Soon they knew that the redoul) table 
parasite would outstrip the French boundaries, since it was plain that 
no European vines could offer enough resistance once it had penetrated 
among them. It was an international enemy, and the nations united 
in one bond to keep the enemy outside their national gates. In 1876, 
viticultural States sent their representatives to Berne, and a new holy 
alliance, offensive and defensive, was signed. The Berne Convention 
bound the treaty nations jointly and individually to cort>ain measures — 
preventive ones, belligerent others. But all to no purpose. The Alps 
did not deter the victorious army, nor did the Pyrenees, and one after 
the other — Italy, Switzerland, Spain, Austria, Germany, and other 
countries — discovered that the enemy was within their gates. 

The Governments of the respective States were prepared for the 
etruggle; allied armies, each operating in their own territories, were 
mobilised without delay. Fire was set to the stronghold of the invader 
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to destroy its convoys, poisonous gas and liquids were pumped into 
tlie camps, beside a congery of stinkpots devised by the patriotic 
imagination of volunteers and indigenous versatile inventors, who are 
ever ready with a remedy against every national evil. 

But phylloxera, like a myrmidon army, baffles all the tremendous 
efforts that science and a long-organised mobilisation can put forward ; 
its progress continues, although somewhat abated ; the onward inarch 
is delayed ; but as soon as the vignerons begin to entertain bright 
hopes to have beaten back the enemy’s legions, fresh incursions are 
heard of in distant places of the State, often hundreds of miles away. 
A fresh campaign must be started in those provinces, the defending 
army must be increased, now recruits are sworn, additional war material 
purchased, a number of old soldiers are withdrawn from the places 
where phylloxera is kept captive, and sent to form the nucleus of the 
new armies. The encroachments at different distant points of the 
States increase alarmingly, and the resources of the country are not 
inexhaustible. ^Jdie army is split, the cordons kept round the enemy 
are thinner everywhere. 

The campaign is conducted with mixed success in the allied States, 
according to their financial position, to the prowess and discipline of 
the defenders,. to the climate and configuration of the territory to be 
defended. Those States which could offer less resistance, and have 
already large tracts of the territory overrun by phylloxera, have 
allowed the vignerons of those provinces to adapt themselves to the 
new n/pimc, and on their behalf plead with the allies that some 
restrictions imposed by the Berne Convention be relaxed as far as 
those districts arc concerned. After much parleying and persuasion, 
and threats of withdrawing from the Convention, some of the pro- 
visions are allowed to be altered, as it is still thought better to continue 
the campaign on an international understanding than it each State 
followed its own course. Besides, the wiles of phylloxera are now 
better known, and certain self-imposed disabilities are unnecessary. 
Such was the outcome of a fresh Convention signed at Berne in 1881 . 
However, in France phylloxera has conquered all the territory of that> 
nation, except a few small zones, lofty in their isolation, which the 
enemy cannot reach, as the intervening country is devoid of vines, and 
the enemy would, therefore, find no harbor, or food to live on, if it 
ever made the attempt to cross it. Prevailing winds either blow in the 
opposite direction, or are broken by some mountain range. A'^ignerons 
in their turn are sedulously watchful to prevent phylloxera coming in 
any Greek horse, which sometimes takes the shape of a guileless- 
looking post parcel, containing a few vine-cuttings, or viiie-rootlings^ 
of a new grape variety, that some collectors with exotic taste might 
import from a province where phylloxera quietly lurks. 

The other vine-growing States are only partly infected 5 phylloxera 
holds some provinces wholly, in others it is gaining ground, although 
the governments are still engaged in beating it back. The results 
Obtained are satisfactory enough, in so far as the march of the enemy 
is much delayed ; thus many provinces are still free. 
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I adopted tliis war simile m briefly relating the actual conditions of 
viticulture in Europe, with regard to the worst foe of the great 
industry, because the fight engaged against it is carried on by all 
those concerned with the fervour of crusaders, and because on the 
principal lines it is much like the strategy and the tactics employed in 
expelling an invading army from a territory. Few, and only those 
who have fallen victims to the scourge, or take an intelligent interest 
in the subject, beside the Chancellor of the Exchequer of the nations 
afEected, know, or can realise, the losses sustained, the energy and grit 
required in this war that has been waged for years. Epics of blood 
are recorded, everybody recalls the names of their principal heroes 
and victims ; but how many do really believe that the wars waged 
against the enemy of the wealth of nations are no less worthy and holy 
than those fought for the triumph of national ideals. Lofty aspirations 
are dwarfed in the mind of a beggared, starving community, and a 
certain degree of economic ease is a necessary factor for the develop- 
ment and fulfilment of higher principles and for a higher conception 
of life. 

How many really understand that the crusade against this scourge 
is directed to save a capital of one thousand million of pounds sterling 
already invested in France and Italy respectively ? Who but a few 
realise what a powerful factor is viticulture in the settlement of a 
nation ? Have not many of the stay-at-home Frenchmen emigrated 
from their fair country when phylloxera has rendered their viticnltural 
territory barren, and have they not returned when a different system 
of vine-growing made it possible to continue the same industry ? Is 
not the same happening in Italy, and other vine-growing States ? 


Virulence of the Parasite under different Climates. 

It is natural that where phylloxera has more widely spread, and 
where special experimental stations for the study of its biology are at 
work, a budget of fresh information is from time to time made avail- 
able which rectifies some facts, while others are added to the illustra- 
tion of the life-history of the parasite and its relation to its host plant. 

It was noted several years ago that, in hot climates, phylloxera was 
very often rather difficult to detect on the roots of the vines 
undoubtedly diseased if the inspection was made during the hottest 
months of summer. It was concluded that during this period of the 
year the insect was dormant (aestivation)^ as it was dormant at winter 
time {hibernation). The comparatively slower death of certain infected 
vineyards in hot countries and within a certain period of years is, in 
consequence, accounted through the fact that in such countries phyl- 
loxera would remain inactive during two seasons of the year instead 
of one, as is the case in more temperate climates. In many provinces 
of France where phylloxera would be dormant in winter time only, 
vineyards have been rendered economically unproductice in two years, 
and there are instances in Sicily, where first the wstivant period was 
noted, that have resisted longer. The general rule, however, still 
remains that a higher temperature throughout the year favours the 
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partlienogenetic prolificacy of the virgin mother insects, but if the 
summer temperature over-reaches certain limits, and is coupled with 
lack of moisture in th^ soil, the number of generations is smaller, and 
they may be even arrested, just as they are by cold weather. The two 
factors, great heat and dryness of the ground, must be concurrent, 
because casual showers in summer will soon revive the activity of the 
parasite with a certain degree of recrudescence. I have often noticed 
in my inspections of infested vineyards in Calabria, Sicily, and Sardinia 
that looking at the roots of some vines on which phylloxera had already 
been detected by ray men, I failed to ascertain its presence, but 
returning to visit the plants a few days after a shower of rain, the insects 
were more easily detected. 


Prophylaxis of Phylloxera. 

The prophylaxis of phylloxera is confined to prevent its introduction 
into a territory. All restrictions against importing vines from an 
infected country into a clean area are prophylactic measures. The 
compulsory disinfection of vines before removal is of the same order, 
and important work has been done in this direction. The disinfection 
of vines through hydrocyanic gas, or by vapours of carbon bi -sulphide, 
or by dipping them in a solution of 1-2 parts of potash cyanide per 
1,000 of water or in a solution of potash sulpho-carbonate or of lysol, 
and other systems are now being substituted by that of keeping for 
five minutes, either cuttings of rootlings in water at the temperature 
of from o0'“-5'‘r degrees centigrade equivalent to 122 -1274“ F. 
Balbiani proposed the latter method several years ago, which having 
recently received fresh sanction by further exhaustive experiments, is 
now more largely applied. 

As far back as 1887 Messrs. Henneguy, Couanon, and Salomon 
found that vine-cuttings kept for ten minutes in water at 122*^ F. would 
strike in the proportion of 89 per 100, which they consider is the 
ordinary mean for n on-disinfected cuttings. 

Inspector Danesi (Department of Agriculture, Eome), in 1899, 
repeated the same experiments, and kept vine-cuttings for ten minutes 
in water from 122'' to 125*6° F., viz., 50°-'52‘' centigrades, and all the 
cuttings so treated rooted well. 

The resistance of rootlings to hot water was also tried by the 
above-named gentleman. Vine-rootlings were dipped in water at 53° 
centigrades = 127*4° F., and kept five minutes; when they were 
taken out, the temperature had descended to 51° centigrades == 123*8° F. 
These rootlings having been planted, all took and grew well. 

Signor Danesi furthered these experiments by ascertaining the 
maximum temperature of the dip that cuttings and rootlings will 
stand. So he found that their vitality is in no way impaired by a 
temperature of 68° centigrades == 136*4° F., but that between 58° and 
60°, viz., 186*4° = 140° F., the tissues in many cases would be affected 
and some cuttings or rootlings would be killed. Generally, rootlings 
stand these high temperatures of the dip better than cuttings. 
Rif aria Gloire is affected sooner than the Rupestris du Lot. Many 
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cuttings at the time they weim dipped were far advanced ; their 
huds were well swollen and nearly ready to open, into leaves, yet the 
hot- water treatment did not affect them* 

Phylloxerarinfected rootlings were disinfected by keeping them for 
five minutes in water at 53° centigrade* When they were extracted 
the temperature had descended to 52*4? C. With themi a vineyard 
of mother stocks was planted in the island of San Domino — group of 
Tremiti- — and after consecutive inspections having found them free of 
disease, the wood was distributed to twenty-four districts viticultarad 
stations in Apulia, which is seriously menaced by the scourge. 

V Inspector Danesi told me in Borne that he had also tried disinfection 
with a solution of copper sulphate 2 per cent, strong, and he succeeded 
in destroying all traces of phylloxera. 

This treatment would then serve the double prophylactic purpose^ 
viz., prevention of phylloxefa and that of many fungoid diseases. 

{To he continued,) 


Green Manures for* Vineyards* 

At the Howlong Viticultural Station, and at several large vineyards 
of many years’ standing in the Elverina district, the Viticultural 
Expert has conducted for several seasons experiments to demonstrate 
the benefits to be derived from the practice of green manuring for 
vines. Leguminous crops, such as field peas or vetches, are sown 
with mineral fertilisers late in March, and are ploughed under just as 
the pods are forming, which is generally about August. The owner 
of an 80-acre vineyard in the Albury district was so well satisfied 
with the results of his first experiment in this method of restoring 
the productiveness of his vineyard, that he has systematically followed 
it each season since with excellent results, both as regards the 
quantity and quality of his yield, and in the improved mechamcal 
condition of soil. 
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Fishy Butter and the English Market. 

M. A. O’CALLAGHAN. 

Buports from London regarding the prevalence of a fishy flavour in 
Australian butters have been both numerous and frequent during the 
ourrent shipping season. This is to be regretted, because, owing 
to the fact that Australian butter was practically absent from the 
London market last year, me^rchants handling this produce would have 
found it difficult to get full value, even though the quality was first 
class, but with the presence of this fishy flavour in some of the best 
known New South Wales and Victorian brands, the difficulty in main- 
taining anything like a full value price has been rendered almost 
impossible. Three years ago our best brands of butter averaged, 
say, from Os. to lOs. below that of best Danish, whereas this year 
there is a difference of almost 208. per hundred between the selling 
prices of Austnilian and Danish butter. This is difficult to explain, 
and no doubt more than one cause is responsible for the result. To 
begin with, Australian butter w^as almost unrepresented on the London 
market last year, and hence the trade connection was temporarily 
severed, and in order to induce business again specially low prices had 
to be quoted by sellers of Australian butter. The second and perhaps 
the greatest cause of this great discrepancy in price between 
Australian and Danish butters has been the shipment from Australian 
ports at the opening of this season of butter, which had been held in 
store either in Sydney or Melbourne for some months. This butter 
had become inferior, and its shipment to England at the beginning of 
the most promising season which Australia has experienced for years 
was calculated to do more injury to Australian producers than anything 
else we can think of. This butter was never made for export, to begin 
with. It was made by factories in a year of scarcity when there was 
very little talk of grading cream, the butter being intended for local 
consumption, and in the ordinary course it would have been used up 
in a few days after the date of manufacture. Competition for cream 
by factories was very great, and the competition for butter by the 
produce agents was also very keen, and under these circumstances it 
was not surprising to find that most factories mixed the creams of all 
comers together, irrespective of the different ages of the various 
creams. This could only have one result, namely, — an inferior butter, 
possessed of no keeping qualities. A good deal of the cream that went 
to manufacture such butter, was undoubtedly fishy on its arrival at 
the central factory,- and when the butter made from this mixed cream 
was placed in the cold store, there could be but one result, namely, 
that this butter would develop a fishy flavour in a few weeks. Some 
holders of these stored butters endeavoured to place them on the 
Sydney and Melbourne markets towards the end of winter, but it was 
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impossible to sell them except at pastry prices, and as a consequenoe 
they were despatched to London bearing the brands of the factories 
where they were manufactared. When these butters were opened up 
in London, they in most cases were extremely fishy, the result being 
that London buyers held off, and sales could only be effected at prices 
representing a considerable loss to the holders. In time, however, 
this butter got distributed throughout the country, and before the new 
season’s Australian butter was placed on the London market, the 
English consumer had a very nasty taste in his mouth, and thus it was 
not surprising to find that when freshly made butters were placed on 
the market the English merchants kept a sharp look-out for anything 
with a fishy flavour. Their watchfulness was not unrewarded, for 
some well known New South Wales and Victorian factories were set 
aside as being fishy. As showing how the stored fishy butter affected 
the sale and reputation of this season’s arrivals, Mr. Lance, in a recent 
letter to the Minister for Agriculture, quoted an instance where a butter 
merchant in acountry town who had purchased New South Wales butter 
from a London house at top price, found it on arrival to be a brand 
which had been quoted to him by a competing house at J Os. less than he 
had paid for it. He demanded an explanation from the London agent, 
who had some difficulty in persuading him that the brand of butter, 
though made in the same factory, which was quoted 10s. less, was 
really twelve months older than that which he had sold him. With 
such experiences as these it is not surprising to find that complaints 
regarding fishy butter are more numerous this season than they have 
been during any previous year ; in fact the watch on Australian butter 
is so close at the present time that it is impossible to pass off anything, 
even slightly inferior, on the wary grocer. 

The cause of Fishy Butter . — In previous issues of the Gazette I have 
given the full history of the cause and means of prevention of fishy 
butter. The cause is a small mould known as Oidium lactis growing 
conjointly with the ordinary organism which causes the souring of 
milk. This mould which causes so much injury to our butter makers 
is commonly found in old or stale milk, showing that milk and cream 
might be considered one of its chief habitats or homes ; therefore if 
farmers have to avoid growing this organism in great numbers on 
their premises, they must do away with all its receptacles in which old 
decomposed milk is kept. It is a common thing to find what is called 
the pig tub ” just outside the dairy door wherein the cream is kept 
at the farmer’s home. This pig tub is used for receiving the surplus 
separated milk and separator washings, and is partly emptied each day 
for the purpose of pig feeding ; but unfortunately it is rarely or ever 
thoroughly cleaned, the result being that a breeding-ground for 
undesirable organisms is constantly kept close to where the cream is 
beffig held. 

From practical experience I can also state that a common habitat of 
this mould is found in old timber buildings. Dairies with timber 
roCfs, without ceilings, that are not frequently washed with quicklime, 
or some disinfectant, are common centoes of infection. There need 
not necessarily be any bad smell about the premises. This^^ m^ 
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resting on old timber slabs bespattered with milk or cream will not 
cause any noticeable smell, but the spores or seeds will fall into the 
cream, and, in due course, cause trouble, and when a district becomes 
thoroughly infected, the good dairymen often suffer with the bad. 
Like most microbic troubles, human and otherwise, this butter disease 
may be very spasmodic. It may crop up in districts where it was 
never heard of before, and it may disappear just as suddenly as it 
came, to recur again at a favourable opportunity. This being a moist 
season has been particularly favourable to spread of fishiness. 

One of my field assistants has been inspecting a number of dairies 
recently that supply fishy cream to a factory, and his report on their 
condition should be of much interest : — 

Sir, 

I lies; to report that during the week ended February 6th T have 
visited the following factories and dairies : — 

Februaiy 1 — In Central Factory cream-grading, etc. 

Februaiy ' 1 — In factory in the forenoon, and at Messrs. M.’s and T.W/s 
dairies in the afternoon. The cream from these two wei’e on my list as 
‘‘fishy.’’ M,’s dairy is 9 x 10 feet, made of brick, has concrete floor and 
T. and C. board ceiling, is fairly clean. A couple of slieU^es in it are greasy 
with cream, but there is no smell, and the surroundings are fair, but the crejam 
is not cooled. T.W.’s 10 x 12 feet, brick floor, never washed, only swept, 
sides, rougli wood(*n slalis, and ceiling slaVis ; the whole lirnewashed (but not 
recently), two boxes for* standing the cream bucket on while separating were 
very dirty and greasy from cream and milk having continuously been spilt on 
them. The separator and surroundings were very greasy with oil and there 
was a distinct oily smell about ; the cn^am w^as cooled by setting in water. 

February 3 — Mr. M.’s .separator room is about 6 feet x 10 feet in part of 
an old liut, with shingle roof, wliich is black with age ; the floor is about 
llS inches off the ground and open in the joints, and a smell arises from under 
the flooi’, 'Ihe separator is a hor.s(^power one ; the tank supplying milk to 
the sepai’ator liad a l)it of l ag in it to stoj) a leak, and there was some decom- 
posed milk about the coriK‘rs and edges of the tank. The cream is not kept 
in this room but is ivmoved to another one close by. ’I'he separator room is 
not a room foi’ milk and cream to be exposed in ; the room the ci'eam was 
kept in is about 6 x 8 f(‘et and ceiled, but is close and stuffy, and it is also 
off the ground and the flooring is of boai'd. The milk from the sepai'atoi’ is 
run into cans at the d(K)r of the sepai'ator room and this place was very 
offensive. The pigs jind fowls wei’c round the dairy and all over the j)lace. 
A piggery is under construction about 50 yards away, but the pi’esent })iggery 
is only 20 yards away. Tlie whole place is a most unsatishictory one from 
our point of view, and I consider it .should be condemiu'd as unfit for the 
purpose. Mr. E.’s, 12 x 12 feet, rough wooden slabs, T. and (1. floor and 
ceiling, the latter open in placi's and never lirnewashed, otlierwise the dairy 
looks ckian ; a pig tub kept outside was very offensive. Mi’s. J. R.’s, 7x9 
feet only, lined and ceiled and lirnewashed, neat and clean, but close. The 
only ventilation was an oiiening 12x 12 inches, covered with perforated zinc. 
The .surroundings were good. Mr. G.B.’s, good and clean (not a fisliy one). 

February 4 — Mr. B.’s and Mr. F.’s both on the fishy li.st. Mr. B.’s about 
9x11 feet, floor concrete, dry and clean, very low to roof ; only in the centre 
could a person stand upright. The roof is bark, no ceiling ; the surroundings 
are good. 

n 
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Paddock-fed Pigs. 


By W. H. CLARKE. 

On several occasions^ reference has been made in the Agricultural 
Gazette to the advantages of pig farming on the paddock system. It 
is encouraging to note that several farmers have given a fair trial to 
the system of a rotation of pasture crops, as outlined, and one of them 
has stated that his income for a year was £700. It is possible that 
many others have also done well, because the class of bacon that can 
be made from healthy paddock-fed pigs has been selling in large 
quantities at Is. 3d. per lb. retail, and in the city yards, for many a 
long day, good baconers and porkers have ranged from £2 to £3 lOs. 
a piece. Swine fever and shortage of feed on dairy farms and maize 
farms, where pigs are mostly raised at present, may certainly have had 
an important effect on prices ; but that cannot alter the fact that for 
years, and even when beef and mutton were at extremely low prices, 
pork never got much below 3Jd. per lb. live weight, either at the bacon 
factory or butchers’ yards. So far as swine fever is concerned, it is 
simply the outcome of filth. It may certainly be introduced into a 
clean herd ; but where pigs are kf^pt on the paddock system, the 
healthiness and cleanliness of their conditions do not give disease of 
any kind much chance to take hold or to spread. In America, where 
pig farming on the paddock system is almost general, enormous losses 
occur through hog cholera ; but it must be borne in mind that for at 
least three months in the year the severity of the winter is such as to 
necessitate the confinement of pigs in styes, and under such conditions, 
naturally, it is an extremely difficult matter for the farmer, whose 
most available building and flooring material is wood, to ensure the 
perfect cleanliness that is essential. In New South Wales there is 
not any neccjssity to absolutely confine pigs to styes at anytime of the 
year. Under the paddock system suggested, the only time the pigs 
would be confined in yards would be during the month or six weeks of 
special hand-feeding to complete their topping-up for market. Brood 
sows and youngsters would be grazed out all the time, obtaining the 
necessary shelter in cheaply-built little sheds in the paddocks. As to 
the modus O'perandi, the plan previously suggested was to set apart an 
area of the best land on the holding, choosing if possible a tract traversed 
either by a creek or a natural depression, which could be utilised for 
a water supply for each of the long, narrow paddocks into which the 
area would be divided. Say it were possible to secure 10 acres. The 
ease and economy with which the pigs could be managed and provided 
with food would depend upon the number of strips into which the 10 
acres could be subdivided. The ideal would be ten paddocks. Now, 
let us see what it would cost to fence a 10-acre patch into ten paddocks 
of 1 acre each. A pig-proof fence, under ordinary conditions of suitable 
timber for a three-rail being on the ground, and barbed wire costing 
about 15s. a cwt., would in all probability cost at least £35 a mile^ 
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The outside fence around the 10 acres (assuming the area to be square) 
would be half-a-mile. The nine division fences necessary to partition 
off the ten paddocks would be mile. So that the cost of fencing 
would be for If miles, which, at £35 a mile would cost, with gates, 
about £60. Another £50 would erect all the snug little shelter-sheds 
in each of the ten paddocks, or, by an easy arrangement, one shed 
could be made to serve two paddocks by means of a gate to shut 
off whichever area was not being grazed. With ten paddocks, and 
three of them laid down to lucerne, it ought to be possible to carry 
at least 100 pigs of all ages right through the twelve months, and at 
certain seasons thirty or forty more. As time went on, the areas 
would naturally carry more pigs per acre than at first, when the 
primitive sourness of the soil and want of texture tend to produce 
irregularities of growth. Moreover, where fifteen pigs can find a 
month^s food foraging and roaming at large over an acre of maize and 
cowpeas, a considerable portion of which they destroy by trampling, 
half as many more could be comfortably quartered for the same time 
on the same area of crop, when, by the adoption of narrow paddocks, 
it is easy to restrict their vandal wanderings by means of hurdles 
only 1 chain in length. If the hurdling is always commenced nearest 
the water, there will not be need for the person in charge to waste 
time watering the animals. 

As an actual example of the manner in which a large number of 
pigs can be provided for on a small area of even one crop — lucerne — 
the writer directs attention to the following plan of a Kansas pig- 
farmer, wlio makes 30 acres of lucerne, in three paddocks of 10 acres 
each, carry 300 pigs for seven months of the year, as described 
by Mr. Geo. L. Clothier. 


Plan of rotation on 30 acres lucerne (without irrigation), subdivided into three 
pa<ldocks of 10 acr(‘s each. 


Dales. 

I’addoek 1. j 

luaeres. i 

Paddock 11. 

10 acres. 

Paddock III. 

10 acres. 

Ai.ril 

, . 150 head \ pi^s .. 

llesis durinjr April .. 

150 head adult pi‘^s. 

May 

. . 150 head adult pitjfK . ■ 

150 head voutty pitfs 

Rests duriTi;:: May. 

.luiie 

. . Mown ajid rests duriuj; .hmei 

150 head adult pi^s . , 

150 head yountr pi;rs. 

July 

. . 1 150 head yonn^'^ piirs . . ■ 

Mown and re.st.s durin}^ July 

150 ht;ad adult 

Au^aisl . . 

. ' 150 head adult .. ' 

150 head youn^ jnjfs 

Mown and rests durin|; 
August. 

Septciiiher 

. . ! Mown and rests during Sep-' 
t ember, ; 

150 hea<l adult piys , . 

1.50 head w>unt,’ pip:^. 

Oetober 

. . 150 head youn^' pis:s . . 

Mown an<l rests durinjr 
October. 

1.50 head adult vdes. 


It will be noticed that the youngsters are given the advantage of the 
tenderest growth following the mowing and spell. In the winter and 
early spring months of November, Dc^cember, January, February, and 
March (in Kansas), the pigs have to be housed and fed a ration of 
grain, to which the hay saved in the mowings of the lucerne plots is 
a valuable supplement. In New South Wales the seven months 
enumerated in the above plan would comprise from, say, September 
till March, but in our climate lucerne could be relied upon for at least 
another month, and we have so great a diversity of crops which can 
at their respective seasons be so cheaply produced, that there would 
be little or no necessity to depend, even for seven months, on lucerne 
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alone. All the same, this working plan shows what really can be 
achieved in the systematic practice of rotative pasturage. 

There are a number of people possessed of a few hundred pounds 
who are desirous of embarking in some form of agricultural enterprise 
which will return a fair profit, and in course of years produce a 
competency. To such of them as care for a rather bustling occupation, 
in which it is all the time a question of good profits from quick 
returns, pig farming on the paddock system can be earnestly recom- 
mended. It is a business totally unsuitable for any one who is in the 
habit of leaving anything to chance, or who has not a methodical 
turn of mind. It is a sine qua non that the area selected for the 
purpose of a paddock pig farm should consist of live soil of the best 
quality, such as can best be discovered by the man who takes a swag 
on his back and carefully plods through the tract of country lying 
between Port Stephens and Richmond River, or will be obtainable in 
some of the hot, dry districts when irrigation facilities are provided. 
Extensive swampy tracts and low-lying sodden areas look very nice 
and promising in midsummer ; but when a man has a lot of lusty 
porkers to feed, he requires a soil that things will jump a bit in. 
Cowpeas are a splendid food for pigs. But there are lots of places 
subject to late frosts and all sorts of discouraging influences, where the 
spring-born piglet would die of old age before he got a taste of the 
crop sown to celebrate his birth. In lots of heavily timbered country 
one may come across what appear to be ideal places for even 
market gardens ; but when, at infinite expense and years of toil, the 
timber is got rid of, all the crops get sleeping fits every now and 
then, and a cropping of maize that should have been harvested in three 
and a-half months is, at the expiration of four months or so, about 
a foot high and as yellow as a duck^s foot. These remarks are made 
merely to indicate that anyone without some practical knowledge of 
agriculture, and soils in particular, cannot go straight out and pick at 
first pop an area well adapted for so lively an undertaking as pig- 
farming on the paddock system. But by availing of all the facilities 
the Lands Department can extend, and of all the advice and assistance 
the Experts of the Department of Agriculture can offer, there is no 
reason why a man who seriously sets about the business should not be 
able to secure an area possessed of the necessary qualifications. He 
will have to go to some trouble to secure it. So he would if ho wished 
to start a grocery or any business anywhere. The man who starts his 
shop on the wrong side of the street is only doing the same as the 
farmer who establishes his plantation on the wrong patch of soil. When 
a person gets on the right bit of soil, practical experience is a good 
thing to be possessed of; but, as a matter of fact, practical experience^' 
is such a various kind of thing, and there are so many different degrees 
of it, that the novice who is ready to learn and to exercise common 
sense, will be as successful in the production of crops as some who have 
lived on the land all their lives. 

In next month's issue there will be commenced a series of articles by 
Mr.H. W. Potts, Principal of the Hawkesbury Agricultural College,dea]- 
ing with everyphase of pig-breeding, rearing, feeding and management. 
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Some Questions for the Wheat-grower. 

W. H. CLARKE. 

It goes without saying that every wheat-grower aims at getting the 
best possible return for labour and material expended in the pro- 
duction of his crops, but when one comes to consider the many ways 
in which losses may be incurred altogether apart from those for 
which unfavourable conditions of the growing season may be 
accounted responsible, it seems pretty clear that there must be an 
enormous amount of work done every season for which the grower 
receives no return. 

For the purpose of illustrating the points which it is now proposed 
to take into consideration, the experiments conducted by Mr. McKeown 
at the V\ agga Experimental Farm on acreages sufficiently largo to 
demonstrate the commercial as})ect of the matters referred to will be 
utilised. These experiments will serve, perhaps, better than any 
others in a gcuieral discussion, because the Wagga soil and climate is 
fairly typical of a very large proportion of the State in which wheat 
is regarded as a main crop. 

In good seasons no less than in adverse years the placing under 
cultivation of a greater area than can be properly managed in every 
essential detail is responsible directly and indirectly for losses in crop 
and for fruitless expense. In districts where wheat is most extensively 
grown it is not always practicable for a farmer to turn to the moment 
his crop is off the land and ])lough it up, as some farmers in more 
favoured districts can do, in readiness for the ensuing season. All 
the labour and teams he can command are fully occupied after 
harvest in li aiding the crop to the railway, and by the time that job 
is finished the wheat paddocks will generally have dried out and the 
soil have be(;ome as hard as a road. Even if the ploughs would take 
tlie soil at such a time', there would be' little economy in it, because 
the lumps turned up would require expensive harrowing to reduce to 
a tilth fine enough to form a good seed-bed. Thus it will be seen 
that if the' farmer aims te) prepare his land cheaply he must be in a 
position to bo able to defer his ploughing until rain comes to soften 
the soil sufficiently to enable the ploughs to reduce it to a fine state 
of division. And to be in such a position it is absolutely essential 
that the area must be kept well within the capacity of the teams and 
implements at command, so that if the wait is a long one the wheat- 
grower will not be forced to eitht" scamp over the preparation of his 
seed-bed or sow his seed late. Of the two misfortunes, late sowing is 
the worse. There are seasons when wheat sown in land prepared 
anyhow, but sown opportunely, may do splendidly, but in all the 
range of years from drought to plenty there is none in which crops 
sown out of season have done anything like their best. At the 
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Wagga Experimental Farm and on many private holdings in all the 
principal wheat districts of the central and western divisions experi- 
ments and commercial routine have demonstrated times without 
number that early sowing is nearly twice as profitable as late sowing. 
Of course, when such a statement is made, readers will understand 
that it is not inferred that every variety of wheat in every district of 
the State should be sown early. There are varieties of wheat 
requiring but a short length of time to attain maturity, but they have 
not yet been proved, on a money basis, to be worthy of first considera- 
tion in the great wheat-belts. 

Ploughing. 

At the Wagga Farm the rotary disc plough is used, and it is found 
that by means of this implement the breaking up of the soil can be 
accomplished at a very small cost as compared with mould-board 
ploughs. The work that it does in dry stubble soil is shown in the 
accompanying illustrations. In this paddock the lands are 80 chains 
in length, and the cost of ploughing is slightly over 2s. 4d. per acre, 



which is the price at which 00-chain lands are ploughed in the Experi- 
mental Farm. The accommodation for students at the Farm is now 
taxed to the utmost limit, and, to afford all the lads a good chance of 
getting a practical insight into all farm operations, it is necessary to 
go on with the ploughing at times when in ordinary farm practice it 
would not be considered desirable to do so. If the soil shown in 
the illustration had been moistened by a day’s rain, the discs 
would have left it as fine as a forked garden soil, and the odd scraps 
of stubble that are now to be seen on the surface would have been 
turned clean under. There is trouble in places where a crop has laid 
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or among the tangled straw left by tbe stripper in getting the discs 
to thoroughly turn under all the vegetable matter. Like all machinery 
and implements, rotary disc ploughs are more efficient in the hands of 
some men than with others. 

At the Wagga Farm the seed and fertiliser drill is preceded by the 
smoothing harrow. When the ploughing has been done under 
favourable conditions the surface is in sufficiently good tilth for even 
working of the drill, and the smoothing harrow may not be an abso- 
lute necessity, but where wheat is grown for experimental purposes 
uniform germination is always aimed at, and the harrowing, which 
costs a very small amount per acre — about od., — is considered to be 
desirable. 

The advantages of Early Sowing. 

The advantages of early sowing are that better results can be 
obtained from half the quantity of seed than is required later in the 
season, as the early-sown plants stool much more heavily than late 
sown. They also become better established before the heat and 
drying winds set in, and, therefore, do not suffer to the extent that 
late-sown crops do, as the latter have not time to admit of proper 
development of their root-system, and, naturally, cannot avail as fully 
as more forward plants of the moisture and plant-food deep in the 
soil. An early-sown crop has thus a better chance of resisting hot 
winds and unfavourable conditions, with the added possibility of 
ripening sufficiently early to avoid the adverse weather that is often 
experienced in the early summer. In a spring favourable to the 
spread of rust the advanced crops suffer least injury, and where cater- 
pillars are destructive there is the advantage in early-sown crops of 
the straw being too tough at the time of infestation for the insects to 
do the crop much damage. 

For grain, sowing in April and May is to be recommended ; for 
hay, March or early in April. 

The advantages of Good Seed. 

When a wheat-grower has plotted and planned to prepare his area 
as thoroughly as possible, and has done everything that possibly could 
be done to procure a perfect seed-bed, it usually means that he is out 
of pocket, directly or indirectly, a good 5s. an acre or more. If he is 
going to use some fertiliser, that will mean an additional 2s. 9d. or so 
an acre, «and surely there is not much sense in preventing that 7s. or 
8s. an acre from multiplying, by sowing a measly lot of chick wheat. 
The exact scientific experimemts of Dr. Cobb, the broad acreage 
demonstrations of the managers of Wagga Farm and Bathurst Farm, 
and the experience of the best and most successful farmers from Adam 
downwards, all go to prove beyond any but captious doubt, that, while 
shrivelled seed and nondescript screenings may, under favourable 
conditions, happen to produce fair crops, uniformly good seed will 
produce better, and what is more important, crops that will contain a 
greater percentage of first-class selling grain- Another advantage 
ihat follows the use of graded seed is the general evenness of the crop 
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in growth and maturity. This is best appreciated by those who use 
strippers, and if one were to carefully investigate the matter, it would, 
in all probability, bo found that besides the increased difi&culty of 
handling an uneven crop, there is also substantial loss from the heads 
on the stunted plants from puny seeds being* missed by the combs of 
the stripper. 

In speaking of the advantages of early sowing, reference was made 
to the fact, that by means of early planting with the drill, a saving of 
50 per cent, of seed could be profitably effected. Under such circum- 
stances, it would appear to be sound business to use the best seed 
procurable. In this Gazette, the question of seed-grading has been 
very fully discussed, and as the result of many years* careful experi- 
mentation at Wagga Farm, and observation throughout the principal 
wheat-producing countries of the world, Dr. Cobb states that the 
advantages of large, plump, graded seed are that — It is likely to be 
healthier seed, and therefore more likely to produce healthy plants. 
It can be sown more evenly because of its uniform size. There is a 
larger percentage of growth, and fewer failures. The plants from 
such seeds are larger and thriftier and more resistant to disease, 
drought, and starvation. The crops from such seed have a more even 
growth, and are more economical to harvest and thresh. The yield 
per plant, both of grain and straw, is greater from such seed. The 
crop of grain grown from such seed has a higher market value, because — 
faj it contains more large grains and fewer small grains; f'bj it is 
plumper and better looking ; frj it weighs more per bushel. The 
continuous use of such seed tends towards a general improvement in 
the quality of wheat. 

This is exactly the ease in the large paddocks of wheat now grown 
by Mr. McKeown, who has a grading machine, capable of treating, 
at trifling cost, all the seed wheat required for distribution and sowing 
at the farm. 


The importance of Careful Sowing. 

When lack of time or other circumstances have prevented proper 
preparation of the land, and when the seed has been of poor quality 
and sowing late, om^ can easily account for the crop so grown on one 
farm falling short in yield by several bushels of that obtained on an 
adjoining farm and comprising similar soil, and exposed to practically 
the same climatic conditions. But when on both farms good seed is 
sown opportunely in perfect seed-beds, and both crops are harvested 
about the same time and by the same kind of machinery, and then the 
yields differ, we have to look around for tlie cause. This, Mr. McKeown 
considers, is very often due to bad driving on the part of the person 
in charge of the seed-drill. The drill has thirteen tines, and some 
drivers in manipulating the team miss a tine row in every round. 
That is, they leave unsown one row in every thirteen, which means 
about 8 per cent, of the total area. Then sometimes a driver may 
occasionally allow the horses to swing out and miss a strip of, perhaps, 
a couple of tines’ width, or a lot of space at the turns may be missed, 
and it is possible in so monotonous an operation for a driver seated on 
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the drill to become dozy and miss here and there spaces that may total 
up to 10 per cent, of the area without being aware of it. The remedy 
is for the driver to walk or stand on a board fairly in the middle at 
the back of the drill, so that he does not get inattentive or miss a drill 
through not being able to see where his wheels are going or what the 
drill is doing. Instances are known where it has been necessary, after 
the crop has shown up, to go over the paddocks and broadcast the spaces 
that have been missed by the drill, and this source of fruitless labour 
which it is possible many growersa do not regard as of very much 
importance may be responsible for a loss of 100 bushels in every 1,000. 

As to the question of drilling versus broadcast, the experience at 
Wagga is that there is in the ordinary run of seasons a difference of 
nearly 2 bushels per acre in favour of drilling. 

The use of Fertilisers. 

At the Wagga Wagga Farm exact experiments are being carried 
out by Mr. F. B. Guthrie, Chemist to the Department, to determine 
the effects of a large number of manures, alone and in combination. 
Of necessity this work has to be done in small areas, but in the large 
paddocks, where the crops are grown to demonstrate the productive- 
ness of varieties, and the effectiveness of various methods of cultivation 
and harvesting on a commercial scale, experiments have proved that 
eminently satisfactory monetary results are obtainable by the drilling 
in with the seed of 60 lb. per acre of superphosphate, which costs on 
the farm 2s. 9d. per acre. 

On millions of acres of the wheat districts of New South Wales the 
soil is naturally rich enough to produce under favourable rainfall large 
yields without any manure being applied, an occasional spell, such as 
the land gets perforce in severe drought, or alternate cropping and 
grazing or fallow, being sufficient to enable it to produce, as thousands 
of acres have done during the last season, big returns. But farming 
under such conditions is leaving too much to chance, and it is being 
shown in nearly every district of irregular rainfall that a more certain 
return can be assured by the practice of drilling with the seed a small 
quantity of artificial fertiliser to push the crop around critical corners. 
A man with 500 acres to manure may look a long time at the 70 or 
more pounds sterling that he is recommended to bury with his seed, 
but increased yield on the one hand and the risks of losses earlier 
ripening enables him to avoid on the other, are convincing arguments. 
Hundreds of farmcTS who have visited the Wagga Farm to see for 
themselves what is being done in connection with the use of manures 
on a scale within their own reach, have expressed themselves as being 
satisfied that the two or three shillings per acre^s worth of fertiliser 
IJays. 

A farmer near the Wagga Wagga Farm gives a striking case of the 
value of manures as used on the 2s. 9d. an acre basis. He tried this 
fertiliser (60 lb. per acre) on half his area, and got 24 bushels per 
acre return, and left the other half unmanured, from which he 
harvested 14 bushels per acre. 
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Leakages in the Harvest. 

In a number of paddocks in which the stripper had been used 
the writer noticed large numbers of heads of grain. In one paddock 
they were so conspicuous as to excite a doubt as to whether the 



Harvesting Wheat at Wagga Farm. 


machines had actually been through the paddock at all. In discussing 
this matter the Manager of Wagga Farm stated that, so far as his 
experience enabled him to form an estimate, the practice of stripping, 



Students engaged in threshing Wheat at Wagga Farm. 


unless the crop is perfectly grown and weather conditions are ideal, is 
responsible for very considerable losses. In the first place, there is a 
direct loss in the weight of grain — reaped, stacked, and threshed 
grain is said to be about 10 lb. per bushel heavier than stripped 
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grain. This is due to the fact 
that whereas a crop can be 
reaped in its prime, and the 
grain left to mellow in the 
stack, for stripping the crop 
must be left until it is dead 
ripe, and then unless it can 
be all dealt with immediately 
an enormous quantity of the 
grain may be threshed out 
by wind, or it may become 
bleached by rain, in addition 
to losses incurred through 
missing by the combs of the 
stripper of stunted and laid 
stalks. Mr. McKeown quoted 
one instance of a farmer who 
had one-half his area reaped 
and the other stripped. The 
stripped half returned two 
bags per acre less grain than 
the reaped, although to all 
appearances the two sections 
were equally well grown. The 
manager also cited a case in 
emphasis of his contention as 
to the unconsidered losses 
involved in the system of 
leaving the crop until the 
grain is dead ripe. A farmer, 
on a Saturday morning in 
November last, went into 
town to order 1,000 bags for 
the reception of his grain. 
On the Sunday there was a 
violent wind -storm, which 
clean threshed out the crop, 
and on Monday the farmer 
had to countermand the order 
for the bags, not one of 
which was then required. A 
good many farmers prefer the 
stripper, because they con- 
sider it is a cheaper means 
of harvesting than the reaper 
and binder and threshing. It 
certainly has a good many 
advantages in the matter of 
speed, and the fact that it 
offers a straight-ahead, ready 
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means of getting the grain into market form makes it attractive to 
many wheat-growers. All the same, this principle of harvesting cannot 
stand comparison with the roundabout system of reaping, carting, 
stacking, and threshing, as the following figures supplied by Mr. 
McKeown will show. 

In 1901 an area of 45 acres at the Wagga Farm was sown for the 
purpose of demonstrating ten different methods of cultivation, such as 
quantities of seed per acre, quantities of manures per acre, broadcast 
V, drilling, and other points of practical value. The harvest ranged 
from 18 bushels to 27 bushels 54 lb. per acre, with a total yield for 
the 45 acres of 994 bushels. The wheat was sold for milling at 
2s. 9d. a bushel. 

The actual expenditure in working the 45 acres was : — 


Ploughing, harrowing, seed, manure (ranging from Is. 3d. to 28. 9d. £ s. d. 

per acre), drilling, and broadcasting seed ... ... ... ... 1911 2 

Cutting M^eeds out of headlands 2 5 8 

Harvesting, including reaping, carting, stacking, and threshing ... 41 15 0 

Twine 3 14 0 

Oil 0 9 5 

Sacks ... .. 6 70 

Making a total cost of £74 2 3 

The returns were — £ s. d. 

994 bu.shel8 wheat at 2s. 9d. ... ... ... ... ... .. 136 14 4 

Straw value<l at £l per ton 57 12 0 


£194 6 4 

leaving a balance of £120 4s. Id. 

On a farm where the stripper only is used the working of such an 
area — assuming that there was no loss of grain by shedding, bleaching, 
or missing, and that the farmer's hands worked eight hours a day, and 
were paid at the same rate as the Wagga men are, the figures 


would be : — 

Erpniditure, £ s. d. 

Preparing and sowing 45 acres, as above... ... ... .. 19 11 2 

Cutting weeds ... ... ... ... ... ... ... ... 2 5 8 

Stripping at contract price, 8s. per acre .. ... ... .. 18 0 0 

Oil 0 9 5 

Sacks ... ... ... ... ... ... ■ •• 0 7 0 


Making a total of . ... ^-45 13 1 

While the farmer's returns from the stripped crop would be — 

994 bushels of wheat at 2.s. 9d. ... ... £136 4 0 

leaving a balance of £91 Is. Id., as against the £120 4s. Id. in 
reaping, so that even under perfectly equal conditions the reaping and 
threshing method is about 12s. per acre more to the good. But the 
advantages by no means end with this higher monetary return for the 
grain. The supplies of straw that are thus made available for fodder 
for stock in conjunction with more concentrated foods, or for sale in 
times of scarcity, render the position of the farmer infinitely more 
secure. For instance at Wagga Farm for three seasons the straw 
saved was beyond actual requirements, but as it was stacked care- 
fully and snugly thatched, it remained in first-class condition until 
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there was a big demand for straw. Then the manager was able to 
dispose of his three years^ accumulation in the shape of chaff which 
yielded a net cash return of £935 — an amount sufficient to pay for a 
complete reaping and threshing plant and engine over and over again. 

This season the straw is stacked straight from the elevator of the 
thresher, and the cocky chaff ’’ is also saved, with the result that 
there are now huge stacks of reserve, stand-by fodder for use on the 
farm or disposal in a season of scarcity. It may not be required for 
years, but there it is as a valuable asset that cannot depreciate much 
in value. 

Wheat for Hay. 

Nearly every farmer in districts like Wagga will find it a good 
practice to grow a fair area of wheat for hay, because disposal of the 
crop in that way is often more profitable than grain under ordinary 
conditions. The Sydney buyers prefer hay grown in the Riverina 
climate to that from moister climates. The straw of wheat grown in 
the latter districts is thin and spongy to an extent which is not 
noticeable at Wagga, where at harvest time the weather conditions 
usually permit of perfect curing in an attractive and palatable state. 
Rains come as a rule early in October, and probably those who start 
harvesting then may be hindered a bit, but generally the weather 
conditions are good, and if the wheat is cut in a green condition, 
about the flowering stage, a hay of better weight, more palatable and 
digestible qualities, and more attractive appearance may be made than 
is possible by leaving it, as so many farmers do, until the grain is well 
filled, in the hope of securing increased weight. For hay at Wagga 
Farm white wheats are preferred to purple straw varieties, because 
hay from the white varieties is better liked by stock, and they make 
far less dead flag, and produce taller growths of straw, which weighs 
better in proportion to other hay. 

The following are some of last season^s yields at the Farm : — 



Hay per acrt*. 


cwt. lb. 

White Liim mas 

52 0 19 

White Essex 

64 0 22 

White Tuscan 

r)2 3 4 


An area of 11 acres, Berthoud, gave 50 tons, while from an acre of 
Australian Talavera 3 tons hay was obtained. 

Last season there were in all 225 acres sown for hay. A patch of 
about 6 acres was destroyed in April by water flowing over the land. 
From the balance G20 tons of hay was made, and 100 tons of wheaten 
ensilage. 

As an instance of the profits of hay-culture, in 1902, an area of 
155 acres was sown for hay. The bulk of the crop was cut into chaff 
and sold in Sydney with a net return of over £4 an acre. In 1901, a 
90-acre paddock yielded a crop, which at 55s. per ton offered in stack, 
showed a profit of over £5 an acre. The present crop of hay will cost 
about £2 per acre — that is, equal to 13s. per ton of chaff, and the cost 
of marketing from Wagga, including freight, sacks, cartage, and all 
city charges, is about 35s. per ton, so that anything over 48s, per ton 
in Sydney would be clear profit. 
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Cutting Chaff. 

In cutting chafE a length of one-half to five-eighths of an inch 
or over is desirable, as the principal buyers prefer it cut that way. 
A farmer operating near the Wagga Farm recently topped the 
Sydney market with chaff cut precisely as it is cut at the Farm. 

Barley. 

One of the difficulties in the production of barley in a district like 
Wagga is the uncertainty of rain just towards ripening time, and the 
grain in consequence is apt to be irregular. For malting purposes, 
buyers prefer an even grain, and to meet this requirement, it is 
necessary to go to some expense in grading the grain. 

As an index to the commercial returns from barley growing at 
Wagga, Mr. McKeown applies the following figures : — 

In 1900— 

£ 8. d. 

90 acres barley returned 1 ,900 bushels, which realized ... 219 7 6 

Straw- 21 0 0 

” 240”7 6 

The total cost of growing, harvesting, and marketing came to 126 10 9 
Leaving a balance of ... ... ... ... ... ..£113 16 9 

for the 90 acres. 

In 1901 — 

27 acres liarley yielded 949 bushels, w^hich sold for £157 17 3 

Included in the working expenses of that paddock there was a small 
area of hay which returned ctSO 5s., and the 14 tons of barley straw 
from the 27 acres was worth 1^14, so that, with cost of production and 
all expenses amounting to £132 14s. Gd., there remained a balance of 
£09 17s. 9d. In sowing, 25 lb. seed per acre is drilled in. 


Results of Departmental Tests of the Season’s Wheats. 

The Clieinist lias lately lieeii conducting a number of analytical tests of the 
})rt*sent .s<*asoii\s wheat, the results of which will be of interest to millers and 
others in the flour ti'ade. Samples wei*e obtained from the principal milling 
firms, and also from tlic Department's wh(‘at }>lots at the Wagga Experimental 
Farm, (lenerally sjieaking, tiie tests d(unonstrated tliat the early w^heat — 
that harvested before Ohristmas — was of excellent (piality. The grain was 
heavy, plump, ami w’tdl tilled ; tJie gluten content was liigh, and the w^heat 
yielded a good quantity of flour of higli strengtli and good colour. Tlie later 
wheat, how'ever, vvliich liad been harvested after (diristmas, was of less satis- 
factory quality, rain having fallen at an inopportune time. Some of the 
samples were a g(W)d deal pinched or shrunken, yielding less tlour, arid others 
were bleaclied. These samples had sufi'ered in strength, and w^ero not so 
heav'y, being poor* in gluten. The bleached samples were especially of very 
poor (juality, and the flour yielded was of rather starchy colour. The differ- 
ence of the sainples w as thus in favour of tlie early wdieat-produeing districts, 
sueli as those in the south-west, the Riverina, it’c., while it was the later or 
cooler districts that w ere found to have been prejudicially affected by the rain. 
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Manure Experiments with Wheat at Wagga, 

1903. 


F. B. GUTHRIE and R. HELMS. 

The experiments here recorded are in continuation of those carried on 
at the Experiment Farm, Wagga, for the past three years. The 
results of the harvest of 1901 are recorded in the Agricultural Gazette 
for June, 1902. The harvest of 1902 was not weighed, as the season 
had been an extraordinarily dry one, and the results would have had 
no value, the manures having been practically without effect. 

The land reserved for the experiments in 1901 is now fairly uniform, 
though a few plots had still to be rejected in averaging the results on 
account of the presence of an old road. The land after preparation 
for the next season should be almost quite uniform. The method of 
laying out the plots reduces the effect of their irregularities to a 
minimum. 

The plan adopted is shown in the accompanying diagram. 

The seed was sown early in June, 1903, a date which is much later 
than is desirable in the district, but owing to the abundance of rain 
and the magnificent season the late sowing did not affect the excellence 
of the harvest, and the results show in a very striking way the benefits 
due to suitable manuring, and also the comparative action of the 
different classes of fertilisers. The plots were one-tenth acre plots, 
and were harvested separately with the horse-mower, the product 
from each individual plot being threshed and weighed separately. As 
each plot was sown in triplicate (as will be seen from the plan) the 
figures given are in nearly all cases the mean of three plots. The 
exceptions being such few plots as falling on the line of the old road or 
for other reasons, were not taken into account. With these few 
exceptions the triplicate plots gave remarkably uniform results 
amongst themselves. 

The harvesting was done between 10th December and Christmas. 

Our best thanks are due to the manager, Mr. G. M. McKeown, 
for the assistance afforded in the conduct of the experiment, and 
to Mr. G. Fuller, farm foreman, who personally superintended the 
harvesting and threshing, and to whom we are indebted for much 
valuable help and advice. The following records of rainfall at 
Wagga during the period that the crop was in the ground has been 
kindly supplied by the Acting Government Astronomer, Mr. H. A. 
Lenehan, F.R.A.S. 




E AST. 
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£tA.iKX'Aiii< Observations, meideat Wagga Wagga, South W^ales, from 
Jane Ist, 1903, to February, Ist, 1901. 


Date. 

June. 

July. August. 

Septena- 

Iter. 

October. Decern- 

January. 

1 ... ... 


30 3 

20 



2 


25 

32 

1 32 

33 

3 


5 

3 

5 


4 

3 

15 




174 

5 

13 


29 

i 


6 

21 

5 


i 


7 



4 



8 ... ... 

55 




1 


9 

23 



1 

— 

10 

15 





11 

6 

23 


14 


12 

18 



*> ..... ' 


13 .. 

30 



101 ! 


14 


3 

22 

H j : 

10 

15 



36 j 


: 

2 

16 

7 

60 I 


j 


17 .. 


9 i 20 

7 

1 


IvS 

i 

t 

2 1 2 

105 


! 11 

19 



1 

1 


20 

1 15 

3 * 


1 

2 

21 


1 2 

\ 

j 

3 20 

11 

22 

i 

1 1 

j i 3 

1 

i j 

22 

23 

1 3 



i 2 

i 


24 

4 

1 1 

15 

1 

1 


25 ! 


j ' 

14 

i 1 


26 ‘ 

a 

j 

28 

1 


27 1 


17 1 


1 

1 

28 1 

\ '.'.Z 

12 

52 



29 i 

1 1 

9 

6 



30 

4 

10 

3 

39 5 


31 


5 




Total ... 

2-28 

2 '41 0-58 

4 01 

1-87 0-91 0-25 

2-66 

No, of Days... 

17 

15 7 

15 j 

8 5 2 

1 9 


The first series of plots are arranged to show the effect of manuring 
with single fertilisers (containing only one fertilising ingredient), with 
mixtures of complet 3 manures, and with mixtures in which one or 
other of the ingredients are omitted. These experiments it is pro- 
posed to repeat year after year on the same plots so that the^y may 
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remain a standing object lesson as to the action of the different plant- 
foods. This is the third year in which they have been thus treated. 
The accompanying table gives the treatment and the yield of grain 
per aero from the^e plots : — 

To test requirement of Land for different kinds of Plant-food, 

I. — On Unlimed Land. 





Yield 

Increase 



.aSig 

0 ^ 2 13 o 




per acre 

over un- 

.as 


Plot 

Manure per acre, 

1901, 1902, 1903, 

Appearance of i>lots. 
Sept. 16th, 1103. 

i 

bus 

1901. 

i 

mis. 

1903. 

manured 

plots. 

1901. j 1908. 

Money-ra 
of incre 
yield. 

Cost of 
Manure 






b’hs. 

b’hs. 

s. d. 

H. d. 

B. d. 

1 

No manure 

backward and thin ... 

m 

20!( 



1 10 



2 

60 ll>. Bulpliate of ammonia... 

Unoven and backward, 

17ij 

2U 




7 6 

-- 5 8 


hardly better than 1. 







200 lb. superphosphate . . . i 

Very gtwd 


m 

5 


.34 0 

8 0 

4 20 0 


301b. siili)hate of potash i 

Fair on t he whole, but 

m 

23 

H 


6 6 

3 9 

4- 2 9 


i 

uneven. 








5 

60 lb. sulphate of fUnmonia, ■ 

Very (>rood 

201 

32 

3 

11;\ 

;n 3 

15 0 

415 9 


200 lb. Biiperphosphate. j 






6 

60 lb. sulphate of ammonia,! 

Fair to good 

1(0. 

215 


1 

2 9 

11 3 

- 8 6 


80 lb. sulphate of x)ot-ash. i 






7 

300 lb. superphosphate, 30 lb.] 

, Very good 

m 

m 1 

n 

12 

33 0 

11 9 

-i-21 3 


sulphate of potash. j 




\ 




8 

: 60 lb. sulphate of ammonia,; 

Very good 

20.i 

32ii 

n : 

\ 

32 0 

19 ,3 

412 9 


200 lb. superphosphate, 30! 
lb. sulphate of potash. 




' i 

i 

1 

1 

i 




II. — On Land previously Limed at the rate of about lialf a ton per acre. 






Increase 

Plot. 

Manure per acre, lOCKi. 

Appearance of plots, 

Sept. IGth, .U»03. 

Yield 
pre Mere, 
1903. 

over un- 
man ured 
plots, 





1903, 




bushels. 

bushels. 

9 

No manure 

Uneven and backward 

215 


10 

60 lb. 8uli>hate of ammonia 

Fair 

215 


11 

200 lb. superphosphate, . . 

Very good 

81 


12 

30 lb. sulphate of potash 

Fair, >»ut backward compared 

21 fi 



with IJ. ' 



13 i 

60 lb. sulphate of ammonia, 200 lb. super- 

Very good 

312 ^ 

lOA 

14 

phosphate. 

60 lb. sulphate of amraouia, 30 lb. sulphate 

Backward and thin 

22 i 

4 


of ijotash. 

Very good 



15 

200 lb. superjiliosphate, 30 lb. sulphate of 
potash. 

60 IT), sulphate of ammonia, 200 lb. »ui>er- 

29 1 

n 

16 

Very good j 

! 

31 i 



phospliate, 30 lb. sulphate of potoshl 




The columns giving the money-gain are calculated on the assumption 
tfiat the bushel of grain is worth 28. 9d. to the farmer, which is Mr* 
McKeown's estimate of its value on the farm, and does not take into 
account the increased amount of straw and chaff due to the use of 
manures. 

The action of lime on this particular soil appears to be almost nil, 
and the money gains or losses have not been calculated, as they might 
prejudice the use of this substance on soils which do require it. 

A comparison of these plots shows the value of superphosphate for 
grain on this class of soil. The unlimed plots, colliding superphos^ 
phate alone, have actually yielded more than when this fertiliser is 
mixed with potash and ammonia salts. 
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In 1901 and 1900, when these plots were previously harvested and 
weighed, this was even more strikingly shown, and it is instructive 
to compare the results for the three years during which observations 
were made. This comparison is made in the following table : — 


manur© (Plot 1) 

Superphosphate only (Plot 3) 
Complete manure (Plot 8) .. 


1900. 

nwi. j 

1903. 

bushels. 

bushels. 

bushels. 

7S 

m 

20it 

13^ 

1 221 1 

33 

10 

20J ; 

324 


That is to say, in 1900 the plots manured with superphosphate alone 
yielded 17 per cent, more grain than those to which a complete manure 
had been added ; whereas, in 1901, this excess was 10 per cent., and 
in the present season only 4 per cent. There are two explanation 
possible of this fact, either that the moister seasons of 190*^ and 1901 
have rendered the effect of the potash and ammonia salts more striking, . 
or that the land, originally well supplied with these ingredients, is 
becoming exhausted in this respect, and the addition of superphos- 
phate alone is becoming less beneficial, and will, in the course of a 
year or two, become insufficient. I am inclined to the latter viewy 
but it will be necessary to await the results of one or two more harvests 
in these plots before a definite opinion can be expressed. It must be 
remembered that the land on which these experiments are being 
carried out was new land in 1901, and has not yet become exhausted,, 
so that the action of superphosphate alone is most marked. 

The next series shows the relative yields obtained by using super- 
phosphate alone in different proportions. 


Superphosphate used alone iu different proportions. 


Plot. 

Manure per acre. 

Appeaninc© of plots, 
September loth. 

Yield 
I>er acre 
iu 

bushels 

Gain per 
acre over 

im. 

manured 

plots. 

Mouey- 

V»hl 3 of 
increased 
yield. 

Cost 

of 

man lire. 

Mouey- 
i gain per 
acre due 
to use of 
manures. 

25 

No manure 

Backward and thin... 

m 

bushels. 

s, d. 

1 

s. 

d. 

1 s. d. 

3 

200 lb. superphosphate 

Very good 

I 

131 

SO 8 

8 

0 

! ..1-28 » 

18 

1501b. „ 

„ 

1 

13J 

3ti 3 

6 

0 

! +:io 3 


100 lb. 

G<hx 1 ; thiu iu parts 

’ 29i 

Pjl 

26 9 

4 

0 

-f2i 9- 

20 

75 lb. » 

Fair to good 

28i 

8,^ 

2A 0 

3 

0 i 

-i-21 0 

21 

50 lb. 

Fair 

283 

9 

! 

24 6 

2 

0 i 

-f22 0 


Thomas’ Phosphate. 

At the time of sowing, it was, unfortunately, impassible to obtain 
Thomas’ phosphate in New South Wales, and the manuring with this 
ingredient was omitted. The plots were, however, harvested and 
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threshed with the others, and the results are extremely interesting in 
showing the effects of previous years’ manuring, as the following 
table will show : — 


Plot. 

Manure applied per acre. 


Yield 1 
per acre, j 

Increased yield 
over unmanured 
I>lot8. 

III 

's.g 

^1 

lui 


1901. 

1S02. 

1903. 

1901. 

1903. 

1 ! 

1901. 

1903. 

l£“ 

<51 

25 

29 



None 

Vhs. 

ISA 

*23i 

i b’hs. 
19^ 

bushels 

busbelfc 

8, d. 

s. d. 

B. d. 

:{0U 11). Thomas’ 
pljOHphate. 

200 lb. Thomas' 
idiospliate. 

32| 

5 

13} 

2G 3 

8 0 

+28 3 

20 

;2(Kilb. „ ...i 

IfOlb. ...1 



30} 

5 

10} 

29 0 

6 0 

+23 0 

M 

iKOlb. ,, 

100 Ib. ,, ...j 


263 

H 

6} 

18 0 

4 0 

+ 14 0 

:J2 

! 6U1)>. ,, 

5011). „ ... 

i 1 

21 

25} 

2i 


16 0 

i 2 0 

+ 14 0 


It will be seen that the application of 300 lb. Thomas’ phosphate 
resulted in an increase of 5 bushels in the harvest of that year, 1901, 
and that this yield was more than doubled in the present harvest, 
although no manure whatever was added this year, and the crops had 
to utilise the balance of the 200 lb. Thomas’ phosphate applied in 
1902. It will be remembered that the crops in 1902 were so poor, 
owing to the drought, that the plots were not weighed in that 
year. On this account it is quite possible that the fertiliser was not 
utilised to any extent, and that the amount then added remained 
practically unchanged until the moister weather and heavier crops of 
this season rendered it active. 

The effects of Thomas’ phosphate has been quite equal, both in this 
year and in 1901, to those obtained from the use of superphosphate. 

Plot 38 had received, in previous years, a mixture of 200 lb. Thomas’ 
phosphate, and 100 lb. superphosphate, with a light spring top- 
dressing of 35 lb. sulphate of ammonia. This year both the Thomas’ 
phosphate and the top-dressing were omitted, and only the super- 
phosphate added. The average yield of the three plots so tested was 
32^ bushels, or about the same as plot 29, which received 200 lb. 
Thomas’ phosphate in 1902 and no manure at all this year. 

Plots 39 and 41 were interesting. Their history is as follows : — 


Plot. 

Manure per acre. 

Yield. 

•Yield over 
unmauured 
plot. 


1 

lfX)l and 19(2. j 

1903. 

1 i9ca. 

j 1903. 

j llOl. j 

1 1903. 

39 j 

i 

300 lb. Tliomas’ phosphate, 30 lb. 
sulphate potash, 35 lb. sulphate 
of ammonia. 

30 lb. 9ulx)hate of potash 
only. 

, bushels 

i 

i 

busliels 

34} 

buaiieis 

n 

bushel j 
US 

41 

1 300 lb. Thomas’ phosphate, 93 Ib.i 
j nitnite of soda. 

90 lb. nitrate of seda only.. 

m . 

303 

1 

iiA 

25 

1 No maunre ' 

No manure i 

18J 

If’ti 









No. 39 is the largest average yield obtained, and one of the 
three plots gave 36 S bushels per aero, which is the largest individual 
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yield for one plot. This would appear to indicate the most economical 
way of applying potash salts. Farther information will be obtainable 
on this point during the coming season. 

Plots 33 to 37 and plot 42 call for no special remark. They were 
originally devised to show the effect of the use of Thomas^ phosphate 
with the seed, followed by top-dressings of different kinds. Owing to 
the impossibility of obtaining Thomas’ phosphate at the time of 
sowing, the plots did not receive any of this fertiliser in 1903, and the 
top-dressing was also dispensed with as the growth was so luxuriant 
that it was considered unnecessary and likely to result in loss of grain 
through the overloading of the plants. 

Consequently these plots are in the same position as Nos. 29-32, in 
that they received full manuring in 1901 and 1902, and none at all in 
1903. They are tabulated in the accompanying list : — 


Increased Yield 

Manure 'per acre. j Yield per acre, over Unmanured 



ij'oi. : 

1902. 


urn. 

1901. 

im. 

u: 0 i. 

1S03. 






I>ushel8 

bushels 

bushels bushels. 

:]3 

300 lb. ThoinaH’ phosphate. " 



None,,. 

22 ii 

33 

4\ 

i:H 


I’o)i-dr<!NM*n<7, 50 Ih, su»>er-; 
phosphate 








VA 

300 lb, Tliomas’ phosphate. 



»> ••• 

22J 

33§ 


14 


50 lb. Huper- 
phosphate^ 35 lb. sulphate 








33 

of nminonia. 

300 lb. Thomas’ phosphate. 

Same mainirin{r ; 
200 llv Tlionifl-S* J 



21§ 

313 


12 


Top-diWfihij, 50 lb. 8iii>er- , 
phosphate, 35 lb. sulphate 
of ammonia, 30 lb. sulphate; 

phosphate in-** 
stead of 3tK) lb. 








of potiiRh. ; 








33 1 

300 lb. Thomas’ phosphate. 
7\)p-drc««ing, 50 lb. sui)er- 



„ ... 

22 

i 

3.1 

3^ 

134 

37 

j)hosphate, 30 lb. dried blood: 
300 lb. Thomas' phosphate 


i 

1 


323 

5 

la 


Top-dretsdng, 30 lb, dried 7 
blood. ! 

i 




I 

1 




The plots manured with bone-dust were also left uninauured this 
year, in order to test the value of this manure in its second year. The 
results are somewhat irregular, but are tabulated here for what they 
are worth. 


Bone-dust. 


riot. 

Manure per acre. 

Yield per acre. 

Increased Yield 
over Unmanured 
Plots. 


1901 and 1902. 

1903. 

1901. 

1903. 

1901. 

iro3. 




bushels 

bushels 

bushels 

biisheh 

25 

None 

None 

184 

19s 



43 

400 lb. l>one-dust 


223 

33 

H 

134 

4i 

JJOOlb. 

,, 

224 

2H 

U 

9| 

45 

200 lb. 

tf ... ... 

1 20 

314 

n 

1 115 

46 

100 lb. „ 

»» ••• 

m 

29 

oi 

1 H 


It will be seen that the application of bone-dust in 1902 has resulted 
in. a considerably increased crop in the following year without any 
further manuring. 
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Pacific Island Bock Phosphate. 

The Pacific Island rock phosphate used in previous years was not 
obtainable on this occasion^ and the blocks were sown (as was the case 
with the Thomas’ phosphate) without the addition of manure, so that 
the figures for 1903 show the result of the previous years’ manuring. 







Increased Yiebl 


1 Munxire applied. 

Yield per acre. 

orer U nmaxtured 






Plots. 


leoi and 1902. 

1S03. 

1901. 

1903. 

1961. 

I90a. 




bushels 

bushels 

bushels 

bushels 

25 

Kowe 

None 

18i 

m 




26 

140 lb. Pacific Island l*lio«phate 


20 

24 



27 

70 1b. „ 



21* 

1 

28 

851b. 


18i 

m 

25} 


* 

49 

1401b. „ „ Top* 

dnssinjy 100 lb. dried blood. 

»» 

394 




50 

140 lb. Pacific Island Phosphate . Top - 

,, 

183 

263 

i 

7 


dre»fing, 60 lb. sulphate of am- 







monisL 






51 

140ib. Pacific Island Phosphate, Top- 




26 i 


63 


drcHsiftg^ 90 lb. nitrate of soda. 






52 

100 lb. Pacific Island Phosphate. Top- 

,, ... ... ,..i 

iH 

31 

3 

m 


dresf^ing^ 50 lb. superphosphate, 
60 lb. sulphate of ammouia, 80 lb. 







sulphate of {lotash. 


m 

293 

n 

10 

53 

100 lb. Pacific Island Phosphate, 50 lb. 
super phospliate. 'Top-di-endiuj, 60 







lb. sulphate of ammonia, 30 lb. 
sulphate of potash. 





9i 

51 

210 lb. Paci fic Island Phosphate. Top- 

,, 

18} 

29 




dreamig, 60 lb. sulphate of ain- 
juonia, 30 Ib. 8uli)hate of potash. 







It will be seen from this table that the action of this rock phosphate 
is almost nil the first year, and when used alone the increase in the 
second year is very small indeed compared with that of the more 
soluble phosphates, such as superphosphate and Thomas’ phospliate, 
the only plots showing any appreciable increase being those which 
received the addition of more soluble fertilisers as top-dressing. 


Florida Bock Phosphate. 

The action of this fertiliser is shown in the following table 


1 

i 

Plot. 

Manure per acre. 

Yield per acre. 

Increased Yield per acre 
over Unmanured Plots. 

i 1901, 1902, and 1903. 

iroi. 

1903. 

1101. i 

1903. 



bushels. 

bushels. 

bushels, i 

bushels. 

25 i 

Nnne 

18 i 

19} 



.22 

140 Ib. Florida Eock Phosphate 

20 

30} 

1} 

10} 

23 

‘ 70 lb. „ „ 

18} 

27g 


8} 

24 

: 210 lb. „ „ 

2U 

SOJ 

9} j 

103 


The effects of the Florida Rock are more apparent in the second 
year than is the case with the Pacific Island, but the results fall far 
short of those obtained by the use of the same amounts of phosphoric 
acid in the more soluble forms. 
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Complete Manure in different proportions. 

Plots 57, 58, and 59 are to be compared with Plot 8. They contain 
the same ingredients constituting a complete quick-acting manure, 
but in di£ferent proportions. 






Increased 
Yield per acre 


i 

0) 


Manure ]>er acre. 

Yield i)er acre. 

over 



Plot. 



Un manured 
Plots. 


1 

*0 

3 







9 <•> 



1802, and 1903. 

1901. 

1903. 

ISOl. 

1903. 

a-s 

o 

O 

0.0 



b’ha. 

b*hs. 

b*hs. 

b’hs. 

s. d. 

8. d. 

s. d. 

1 

No manure ’ 

17;i 

20^ 






B 1 

57 

(iO 11). sulphat-e of ammonia, 200 lb. snper-l 
phosphate, 30 lb. sulphate of potasli. i 
IW) lb. sulphate of ammonia, 100 ll>. super- 

20i 

82 i 

r>2i 

2i 

m 

3S 0 

19 *3 

+19' 9 

22A 


115 

32 6 

9 9 

+22 9 

58 

pbosphate, 15 lb. sulphate of potash. 

1 30 lb. sulphate of ammonia, 2(K) lb. supjr- 

23;; 

32J 

6A 

lU 

1 

31 6 

1 

13 9 

+17 9 


phofl{)hate, 15 lb. sulphate of i>otash. 









120 lb. sulphate of ammonia, 100 lb. »ui)er* 

m 

26 

at 

** 

1 * 

14 8 

26 6 

—11 10 


]>ho8phate, 60 Ih. salphate of xx)taah. 

1 




i 



In both years an increased yield has resulted from the use of half 
the quantities employed in Plot No. 8 {see Plot 57). The greater 
wmparative value of superphosphate in 1901 to its value in the 
present season is shown in Plot 58, and Plot 59 shows in a very 
striking manner the inefficiency of larger proportions of potash and 
ammonia salts. 

Plots 60 and 61 represent the action of a complete manure com- 
pounded of bone-dust and potash salts, ()1 having some superphos- 
phate in addition. These plots have received the same manuring for 
the three years, and the results are as follows : — 


Bone-dust and Potash. 


1 

1 

Pldt. 

Mannriiijr por Acre. 

1 Yield per Acre. 

Increased Yield over 
Uni&auured Plots. 


1801, 1902, and 1908. i 

1901. i 

im. 

1901, 

1903. 

25 

m 

SI 

1 None 

850 11). l)t)iie-d««t, 30 Ih. sulphate of ptYtash ... 
250 Ih. 100 8itl>erp^osp!bat«, 4K) Ih. 

sulphate of {>ota8h. 

bUBhclS. 1 

2V4 ! 

28? ! 

huBhels. 1 

m 

m 

31 

bushels. 

”34 1 

H 

i 

buBliels. 

13 

lU 


Application of the whole of the Msuiure as Top-dressing. 

In blocks 62, 68, 64 no manure was sown with the seed, the 
complete manures being added in the form of a top-dressing in the 
spring in 1901. In this year (1901) the effect of this application was 
hardly noticeable, as none of the top-dressings had been effective, 
owing to the dry weather following their application. In 1902 the 
season was so dry that the idea of weighing the harvest was 
abandoned, and these plots were not top dressed. In 1903 these plots 
looked »o well, owing to the delayed action of the manures added 
in 1901, that it was decided to omit the top-dressing. The gain 
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this year is^ therefore^ due entirely to the application of manure made 
in the spring of 1901 which is only now producing its effect in a 
favourable season. 


Plot. 

Manuring- per acre. 

Yield per acre. 

Increased Yield 
lover Unmanured 
j Plots. 



1902. 

1903. 

liKll. 

1903. 

1901. 1 

1003. 





bushels 

Ibushels bushels | 

bushels 

25 

None ' 

None ... 

None ... 

181 

lO-li 



62 

40 lb. sulphate of ammonia, 200 lb. super- 

„ 

„ 

m 

29 


H 


I>hoBphate, 25 Ib. sulphate of potash, j 







63 

60 lb. sulphate of ammonia, 300 lb. super- 

n 

w 

18^ 

30^ 

i 

lOH 


phospliate, 30 lb. Ruli*hate of potash. 







€4 

75 ID. Thomas* phospliate, 40 lb. sulphate 


» 


29J 

s ! 

H 


of ammonia, 200 lb. superphosphate. 








25 lb. sulphate of potash. 



1 





Owing to the fact that the harvest of 1902 was not weighed, and. 
that the manures added in that year were only partially used up, and 
in many cases were probably not used at all, there is some difficulty 
in calculating the money gain or loss in cases where the manuring 
has been different in different years. In these cases the calculations 
of gain and loss have been omitted, as definite statements to this 
effect would be misleading. The manures added and the yields 
obtained in the different years are, however, published, and the gain 
and loss for each individual year can be readily calculated. 


Atieas of Farms and Orchards in California. 

There are 72,542 farms in California, with an average size of 397*4 acres, 
says an article compiled for the California Promotion Commits. Of these 
farms, 1,492 are under 3 acres in extent ; 5,342 are betwcjen 3 and 10 acres ; 
8,236 are Ijetween 10 and 20 acres. The larger farms are as follows : — 
13,110 are between 20 and 50 acres; there are 8,067 between 50 and 100 
acres, and there are 13,196 farms between 100 and 175 acres. There are 
4,635 farms ranging from 175 to 260 acres; 8,370 l>etween 200 and 500 
acres ; 5,329 l)etween 500 and 1,000 acres, and 4,753 farms more than 1,000 
acres in extent. 

Of the 72,542 farms in California, the following table shows what some of 
them prcxiuce, also giving their size : — 


Hay and grain 

Total 

Farms. 

19,048 

Avemge No. 
Acres. 

533 

Vegetables ... 

3,045 

89 

Fruits 

18,637 

96 

Live stock 

15,418 

812 

Dairy produce 

8,686 

274*8 

Tobacco 

1 

640 

Sugar (beet) 

386 

179 

Flower plants 

208 

8*3 

N ursery products 

141 

47*4 

Miscellaneous 

7,072 

231*5 
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Hawkesbury Agricultural College and 
Experimental Farm. 

ExPERMENTAL WnEATS AT THE H.A. COLLEGE. 

Season, 1903. 

GEO. L. SUTTON, 

Experimentalist. 

The varieties tried on the experimental plots are grown rather w'ith 
the object of determining their rust-resisting qualities than of 
comparing their relative productiveness. The present season was 
admirably suited for this purpose. As the wheats approached 
maturity the atmospheric conditions were such as were eminently 
favourable for the development of rust, with the result that any 
variety at all susceptible was attacked. Several varieties actually 
perished as a result of the attack of the pest. The past season has 
been considered the worst for rust we have had for many years. 
Those varieties which resisted the attacks of the pest sufficiently to 
produce grain, must, therefore, be considered rust-resistant to a very 
high degree ; and many of those varieties which, this season were 
useless for any practical purpose, would perhaps in a season less moist 
produce hay or grain of good quality. 

As a rust- resister, pride of place must be given to the new variety, 
Nutcut, which was entirely free from streaky rust. It matured rather 
late, consequently the trial was the more severe, yet no sign of rust 
was found on any part of the straw. The variety, Bobs, had hitherto 
been regarded as the best rust-resister we had, but as this variety 
neared maturity some specks of rust were found on the straw. This 
slight attack did not, to any appreciable extent, affect the plumpness 
of the grain produced. 

It is worthy of notice in connection with Bobs, that a 3-acre block of 
this variety grown for hay in an adjoining paddock on the farm was 
considered by many old farmers as the finest block of hay-wheat ever 
grown in this district. Another 3-acre block sown a little earlier than 
the experimental varieties was allowed to mature. It was entirely 
free from rust and produced a fine sample of grain. This block was 
estimated, by Mr. T. C. Worboys, to yield 30 bushels per acre. 

The contrast between the rust-liable and rust-resistant varieties was 
very strongly marked. Many visitors who saw the wheats whilst 
maturing, considered it nothing short of wonderful that such a differ- 
ence in the ability of the varieties to resist rust should exist. At one 
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time Nil tout was quite clean, Bobs almost clean and free from rust, 
whilst Steinlee and Steinwedel had perished from its attacks. Farmers^ 
Friend, Purple Straw, and White Lammas were not dead, but were 
quite worthless even for straw. 


Wheats from Prance. 

Four varieties of wheats were receiv^ed per the Seed Department 
from France. They were — 

(1) Epautre ordinaire blanc sans barbes. 

(2) Engrain commun. 

(3) Ammidonnier noir. 

(4) Ammidonnier blanc. 

None of these varieties have any special quality to recommend them 
as suitable for our conditions. Nos. 1 and 2 never ran into straw, 
but are soft and creeping in their habit and appear to be more suitable 
here for gracing than for any other purpose. 

Nos. (3) and (4) are bearded. No. 3 was so rusty as to be useless. 
No. 4 was quite clean, but the beards mitigate against its usefulness. 
In its early stages, before the beards became harsh, it could be used 
for greenstuff. The grain is good, but cannot be separated from the 
chaff without an enormous amount of labour. The straw is strong 
and stiff, suitable for thatching. 


Wheats from South Australia. 


Samples of the wheats obtained from South Australia for seed 
distribution amongst the farmers in the drought-stricken districts 
were forwarded here for trial by Mr. H. V. Jackson, Secretary to the 
Board of Exports. The seed, on the whole, was a fine sample. One 
or two varieties were not quite clean, but the others were very good. 
One variety, Excelsior,’’ was particularly fine. They were named 
as follows : — 


Gluya’s Early. 
King’s Early. 
Excelsior. 

Purple Straw. 
California Purple. 


Pioneer Purple. 
Marshall’s No. 3, 
Dart’s Imperial. 
Phillis’ Marvel. 
Steinwedel. 


Qluya’s Early was the earliest maturing wheat grown hare, and, on 
account of its earliness, escaped the effects of the rust, and produced 
a very fine sample of grain. Phillis’ Marvel and Marshall's Nik 8 
womM have made a fair aampte of hay, and Marsha’s No. 8 wAm 
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produces a fair sample of grain. Tho remaining varieties were so 
rust-liable as to be almost worthless. 

Further details regarding the varieties will be found under their 
respective names in the tabulated list. 


Wheats from South Africa. 

Fourteen samples of wheat were sent per the Board of Exports from 
South Africa by Mr. Valder, as typical samples found on the market 
in that country. They comprised locally-grown and imported samples, 
tho latter being from Australia, New Zealand, and America. Several 
of the samples were mixed. Mr. Musson, who examined them, found 
weevil, grain moth, weed seeds, oat, and foreign wheat amongst them. 
They were classified as follows : — 


Cafe Colony White WheaU, 

1. Baard. 3. Du Toits. 

2. Klern or Well. 

Cape Colony Red Wheats. 

4. Medeah. 5. Red Baard. 

Imjyorted White Wheats. 

G. American White (Blue 9. .New Zealand Hunter’s 
Stem). White. 

7. Australian White. 10. Pearl. 

8. New Zealand White Tuscan. 

Imported Red Wheats, 

11. Manitoba. 13. Red Spring. 

12. Barletta 14. Barletta No. 2. 

Not having a complete set of nomenclature plots at the College, we 
were unable to determine whether the varieties were correctly named, 
or synonymous with any local varieties. 

It was, however, found that No. 4, called Medeah in South Africa, 
was not Medeah, though it resembles the latter in habit of growth and 
in the character of its grain. One noticeable point of difference is 
that No. 4 has woolly chaff whilst Medeah has smooth. 

The produce from No. 11, Manitoba, would have made a fair 
sample of hay, and No. 4, like Medeah, produces a very fair quantity 
and quality of grain. The remainder were so rusty as to be useless 
for any purpose. 

Further details of the varieties will be found under their respective 
names in the tabulated list. 
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Wheat from Western Australia. 

This was a variety called Lots,” sent here by the Under Secretary 
of Agriculture for that State, as being one of the best, if not the best, 
variety grown in Western Australia. The sample received was 
exceptionally fine, somewhat resembling Steinwedel in appearance. 
However, during its growth it was found not to be of that variety. It 
proved very rust-liable and matured hardly any grain. The small 
quantity oi‘ grain obtained was small and pinched, quite a contrast to 
the sample sown. 

In the following table the varieties are arranged in an order fairly 
representative of their rust-resistance. They were planted during the 
third week in May. Two drills of each variety were sown. The 
drills were 1 chain long and 1^ feet apart. 


Expehimeinttal Wheats at the Hawkeshury Agricultural College, season 1903, arranged 
in order of their rust-resistance. 


Seed 

1 i i 



j obt'uned 

Floweri ug. jHarvested. ! Height. , 

Reinirk-). 


j from. 

! i ‘ 




Varieties suitable for Hay aud Grain. 




lf;03. 

1903. 

ft. in. 

Nutcut 

Wagga ... 

5Nov. ... 

11 Dec. ... 

1 

4 4 

Bobs 

Bathurst ... 

i 31 „ 

1 

1 „ ... 

4 5 

Sinew 

H. A. C. .. 

12 ,» ... 

15 „ .. 

4 10 

Biceps 

H. A. C. ... 

10 „ .. 

1 .. 

5 3 

Marshall’s No. 3 ... 

South 1 

Australia.! 

19 Oct. ... 

21 Nov.... 

4 6 


Free from rust ; a fine hay wheat, 
produced a ftiie samide of grain. 

Almost free from rust at maturity ; 
a fine hay wheat, and produced a 
good grain short aud fdiimi). 

Good colour for hay, straw fairly 
fine. 

Good colour for hay, straw rather 
coarse but strong. 

Good for hay, but weak in straw — 
grain fairly good. 


Varieties suitable for Grain — Macaroni Varieties. 


F. E., from Samara.. 

H. A. C. ... 

5 Nov. 

15 Dec. .. 

6 0 

Cretan 

H. A. C. .. 

9 Oct. 

11 .. 

; 6 0 

Parrer ’ s Diirum 

H. A. C. .. 

18 „ 

29 Sept. 

i 14 .. 

5 10 

Medeah 

H. A.C. .. 

.1 30 „ .. 

6 1 

Belotourka 

H A. C. .. 

18 Oct. 

.J 15 „ ,. 

5 10 

Like Medciih 

South 

Africa. 

19 „ . 

! 3 „ .. 

1 

; 6 6 

j 

-Kubanka 

Lambrigg... 

5 Nov. , 

j 

! C 1 

1 


Vigorous growers, with stiff, strong 
beairds ; good yielders ; very 
slight trace of rust. 


Bust on straw ; suffered from blight- 
ing ; stiff beards. 


Varieties suitable for Grain — Milling Varieties. 


Eyes Eight 

H. A. C 

19 Oct. .. 

.! 19 Nov. ... 

4 0 

Gluya’s Early 

1 South 

29 Sept... 

.12 „ ... 

4 9 


Australia, 


j 



Varieties suitable for Hay , 


Yaudilla 

H.A.C. ... 

2 Oct. .. 

11 Oct. ... 

3 1 

Nonpareil 

Wagga 

5 Nov. ... 

12 Dec. ... 

4 5 

Blount’s Lambrigg... 

H.A.C. ... 

12 „ ... 

18 „ ... 

3 11 

Phillis Marvel 

South 

Australia. 

5 M .. 

21 Nov. ... 

4 7 

Manitoba 

South 

Africa. 

6 „ ... 

1 

18 Dec. ... 

4 4 


Busty, but ears fill well ; produces a 
good sample grain. 

Very early j fine straw ; escaped rust 
on account of its oarhness j the 
earliest variety grown this sea- 
son. 


Very early j suitable for Hay, but 
oeveloj^d rust as it matur^ 

A late variety ; good colour for Hay, 
A late variety ; becomes rusty as it 
matures. 

Good colour, and soft straw j be- 
comes |usty as it matures. 

A £a«r hay wheat ; straw coarse and 
weak : sample mixed with bearded 
variety. 



March 2, 1904.J Agricultural Gazette of N.S. W. 287 


Seed 

1 1 

obtained 

Flowering.Harvested.! Haight. 

from. 

___[ _j 


EcmarHs, 


Unsuitable for Hay or Grain. 


Cumberland ... 
Federation ... 

AUora Sprint? 
Lambrigg White 
Lammas, 
Jonathan 

Jade 

Zealand 

New Zealtind White! 

Tuscan, 

Pearl 


New Zealand 
Hiinter’s White. 
American White, 
(Hlue Btoin.) 
Australian W’hite ... 

Excelsior 

Dart's Imperial 

Hudson's Early 
IMirplo .Straw. 
Purjdo Straw 

Farmers’ Friend 

Baric tta 

Biirletta No. 2 

Bed Sprinj.' . . , 

Baard 

Bed Ihiard . . 

Klein or Wo’l 


Wagga 
Seed Dept., 
feydnoy ... 
Wagga 

H. A. C. .. 

Wuggu 

WoffKa 

South 

Africa, 

S<^uth 

Africa. 


1903. 

19 Oct. . 
19 „ . 

19 „ . 

5 Nov. . 

26 Oct. . 
19 . 

5 N.>v. . 


1S03. 

5 Dec. . 
10 Nov. . 


12 Dec. . 
10 Nov, . 


! 


South 
Africa. 
South 
Africa. 
Sout h i 

Africa. i 

South 
Australia. 
South ; 

Australia.' 
South i 

Australia. 
Bauth I 

Au.stra.liu i 
South ; 

Australia.! 
South j 

Africa. j 

South j 

Africa. I 

Soutli 1 

Africa. I 

South 
Africa. j 

South 
Africa. i 

South 


r> „ 

5 „ 

7 Oct. 
19 „ 

5 Nov. 
19 Oct. 
26 „ 
19 ,, 

5 Nov. 
5 „ 

19 Oct. 
19 „ 

5 Nov. 


12 Dec. 
18 „ 


.. . 

! 23 Nov. . 


27 Nov. . 
27 „ . 

5 Dec. . 

■ 5 „ . 

i 

I • 

.;i8 . 

i IB . 

18 „ . 

■ 27 Nov. . 

IS Dec 


ft. in. 
4 6 

3 6 

4 0 

4 3 

4 7 

3 11 

4 0 
4 7 

3 6 


3 6 

4 4 
4 8 
4 0 
4 3 
4 3 
4 8 
4 3 
4 8 
4 8 
4 6 
4 6 
4 11 
4 1 


Very rusty ; any grain formed was 
pinch^ very hadly, and not 
worth harvesting. 


Resembles Lamlrigg Wliite 
Lammas ; very rusty. 

Resembles New Zealand White 
Tuscan and Lambrigg White 
Lammas ; very rusty. 

Very leafy ; leaf discoloured ; very 
rusty. 

Soft weak straw ; very rusty. 

Rust on straw, sheath and ears. 

Early ; rust on straw sheath and 
ears. 


i Beiiriled sample mixed with 
* barley. 

! Bearded. 

: Bearded. Two distinct varieties 
I in thi.s sample. 

I Bearded. 

I Bearded. 

: Bt'ard(id. 



Africa. 



i 



Du Toit.s 

So util 

19 Oct 

21 Nov. ... 

4 2 i 

Several varieties grew from 



Africa. 



i 

sample i>f Heed. 


Poland 

Seed 

5 Nov, ... 

1 Dec. . . 

5 2 i 

Baardeil. 

p* 


Dejiart. 





o 

Algerian 

Bathurst .. 

31 Oct. ... 

12 

6 0 1 

Beai'ded; a late variety, suitable 

m 





1 

for greenstuff if cut earlv. 


Gjilland’-sHylrid ... 

H. A.C. 

31 

18 „ ., 

.5 6 ! 

Bunrdod ; a lat(^ variety, suitable 







for greenstuff if cut early. 


King’s Early 

South 

29 Sept. .. 

21 Nov. . 

4 4 ! 

Bearded . 



Australia. 



i 



Lot's Wheat 

West 

19 Oct. ... 

21 „ . 

4 3 1 

Early. 



Australia. 



i 



American White 

South 

5 Nov. .. 



4 4 : 

Soft weak straw ; did not maitMie 



Africa. i 


! 

( 

any grain. 


Tardent.s' Blue 

Wagga ...! 

; 21 ,, ... 


4 0 ! 

Did not mature grain ; laid with 





! i 

rain ; making second growth. 

Australian Tidaveru , 

Wagga ... 

5 „ 


14 3 1 

Did not Tuature grain ; laid with 





i 1 

min ; making second growth. 


Pioneer Purple 

South 

19 Oct. ... 

i 

I 4 7 I'l 




Australia. 






Steinwedel j 

South 

10 „ ... 


4 8 i 1 




Australia. 



1 ' 

Killed by rust. 


California Purple ...j 

South 

19 „ ... 

21 Nov. . 

4 10 i 



1 

Australia. 



I 



Stolnleo 1 

1 

Wa.gga ...i 

19 „ ... 


4 0 1, 

i 




Trials of Oats. 

In the report of trials of varieties of oats in February issue there is 
reference to a new oat White Ligoun.’^ The correct name of this 
oat is White Ligomo.^^ The description to the illustration should 
also be read White Ligomo.’’ 
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* Hawkesbury District Farm Notes. 

H. VV. POTTS. 

Februaiiy was a dry inontli in this district, and the conditions for 
cultivation were rendered unfavourable. This month, however, it is 
imperative that the land should bo prepared for the sowing of cereals 
ana fodder crops, such as wheats oats, and barley, with rye on the low- 
grade soils. 

Where the crops are intended for winter green feeding it will be 
advantageous to combine with them vetches or field peas. The 
addition of these legumes tends to improve the relishable nature of the 
fodder for dairy cattle, adds weight to the crop, enhances its food value 
in the formation of flesh and milk ; and being nitrogen gatherers they 
act as soil renovators. 

The Macaroni wheats, if sown early, ought to provide two crops — 
one for midwinter, and given a good season another cut in 
November. Blount’s Lambrigg has gained an excellent reputation 
for green fodder. 

Barley, when sown on a light, warm, well-drained soil and the growth 
stimulated with occasional showers, will provide good crops along the 
coastal areas. The skinless barley has always provided a heavy yield, 
it is very early and may be cut the second time in the season. Cape 
barley is also a good cropper and more so when sown with an equal 
quantity of peas or vetches. 

Algerian oats are found best in this district for several reasons. 
Last season’s tests demonstrated afresh their rust-resistant qualities, 
whilst the White Tartarian maintains its reputation in producing the 
heaviest crops of green fodder, yet the rusty state of last season’s crop 
was very evident. 

There are many patches of poor land on which the only crop 
worth sowing is rye. This crop is not much affected in its growth 
by drought. 

Lucerne {Alfalfa) provides iinquestionably the most profitable of all 
fodders. The quality and richness of it as green or dry fodder, and 
its ready and prolonged growth on almost any class of soil, even if dry, 
is bringing this plant into greater use. It is relished by all classes of 
stock. It thrives best in marly calcareous or limy soil with a porous 
subsoil. The latter in every instance is most important, seeing in tw'O 
years the plant derives its chief nourishment from it. 

Lucerne naturally grows best in deep soils of a loamy nature — Le.,, 
sandy gravels with a fair percentage of clay throughout. A moist deep 
subsoil provides the most permanent conditions for continued growth. 
The chief aim in preparing the land is to secure a well-cultivated, 
clean, fine seed-bed. Land well manured and drained, clean and follow- 
ing a fallow favours an early vigorous growth. Farmyard manure 
invariably introduces weeds, but this is met by substituting 3 to 4 
cwt. of superphosphate per acre, mixed with 1 cwt. sulphate of 
potash. * 

* For autumn-sown lucerne, bone-dust — 2 to cwfc. per acre — well luirrowed in 
before sowing, will be found to be effective and durable. 
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A matter of vital importaTice is good seed, free from dodder. Buy 
only from reputable sources^ get a guarantee of purity. A sample may 
be sent to this College for test. The quantity may range from 12 to 
20 lb. per acre, as determined by soil and other conditions. It may be 
sown in drills or broadcast. As a rule no cultivation is required after 
sowing. 

Cowpeas . — We have ample proof once more this season of the food 
value of cowpeas and its succulent character in the height of summer 
heat. The crop is drought-resistant, and essentially a green summer 
fodder for sheep and pigs. Its value from a manurial point of view 
must also be considered. It will grow on poor soils, and its succulent 
foliage is available at a period when such foods are extremely scarce. 
We must not omit also to recognise its value as a green manure. As 
soon as the first bloom appears it may be fed. In some instances a 
second light crop will follow. 

Horse beans, black vetches or tares, crimson clover, and peas all 
can be sown this month. 

Swedes . — The ground most suitable for swedes should be deep loam 
soils, fairly moist, and sufficient sand and clay present to keep them in 
a friable state. 

Itape . — Out of the several varieties offered, Dwarf Essex may be 
selected as the best. It furnishes a rich, succulent food for horses, 
cattle, sheep, pigs, and poultry. It gives several successive cuttings. 
Its feeding value has been estimated to be greater than that of clover 
per acre. It produces fat and milk in large quantities. In feeding it 
to dairy cattle, however, care must be observed to feed it only after 
each milking, in order to prevent it tainting the milk. Rape is a 
sturdy and vigorous plaut, and is noted for its power to resist the 
extremes of heat and cold. It has been growui on our flats in all 
seasons, and given yields ranging from 15 to 30 tons per acre. The 
following conclusions were arrived at by Mr. Sutton last season, which 
may be recalled with advantage at this stage : — 

The results obtained seem to indicate that in a moist season — 

I. A broadcasted crop makes better and more rapid growth than 
a drilled one. 

II, The crop increases in weight until it has reached full 
maturity. 

III. To obtain largest returns, two cuttings should be made. The 

first of these cuttings should not be made very early or very 
late, but at some period about midway between planting and 
flowering — r.c., about twelve weeks from planting. 

IV. Drilling gives better results than broadcasting only when the 

first cutting is made at about the time indicated as the most 
suitable. 

V. When the crop is drilled, that in drills which are 2 feet apart 
produces the largest weight per acre. 
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Table sliowiug the differences in the cost of production acre, when the rape is 
planted according to the various inetliods in tne experiment. 




Drilled 

Drilled 

Drilled 

Drilled 


Broadcast. 

1 3 feet apart. 

^ feet apart. 

2 feet apart. 

11 feet a}>art. 


£ a. d. ! 

£ 8. d. 

£ s. d. 

£ 8. d. 

m 

Ploughing, rolling, and harrow- 

10 0 

1 

1 0 0 

1 0 0 

10 0 

1 0 0 

ing. 

Seed, at 3d. per lb 

0 1 (5 

0 0 9 

0 0 11 

i 0 1 H 

0 1 6 

Fertiliser 

1 2 0 1 

1 2 0 

1 2 0 

12 0 

1 2 0 

Planting 

0 I 0 1 

0 2 0 

0 2 6 

0 3 0 

0 4 0 

Cultivating (twice) 

I 

0 4 0 

0 5 0 

0 6 0 

0 8 0 

Total £ 

2 4 6 

1 1 

2 8 9 

! 

2 10 5 

2 12 H 

2 15 6 


The crop is especially suitable for cleaning land. The most effective 
manure is farm-yard, but in its absence commercial fertilisers are 
useful, such as the superphosphates. Rape is very fond of nitrogenous 
manures, and they render great service when applied on the surface 
during moist weather. Rape will flourish in deep moist loams where 
there is a good percentage of sand, but it is surprising the classes of 
soil it will grow on, provided they are in good mechanical condition. 
A fine, firm, moist, clean seed-bed should be prepared. A good 
growth is assured in from eight to twelve weeks. Many animals at 
first fail to relish this class of food, but if persevered with they soon 
acquire the taste for it, and eat it rav'enously. Fifteen sheep to the 
acre have been fed and made fit for market in sixty days. 

Turnips, swedes, and kohl-rabi, mustard, and kale should be sown 
this month, and as early in the month as it is possible. These are all 
valuable fodders for stock, and provide palatable and nutritious 
changes. 

Maize , — Unfortunately our experience of last year, when dry 
parching weather, accompanied by hot westeidy winds, prevailed, has 
been repeated this season, with equally disastrous results. Our corn 
crop is seriously damaged in many paddocks and ripening checked. 
All early-planted varieties will be ready to pull this month. 

Sorghum . — The crops this season are not so far forward as last, 
owing to the rainfall and other causes preventing them being sown. 
The crops intended for early winter feed and ensilage require con- 
tinuous shallow cultivation. 
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Jarm Notes. 


BATHURST.— March. 

K. W. PEACOCK. 

Wheat , — Owing to the favourable season no difficulty should be 
experienced in ploughing, and as much land as possible should be 
prepared for the reception of the wheat crops. Early sowing invariably 
ensures satisfactory crops. It also ensures good healthy root develop- 
inent, and such prevents the land getting out of condition so readily 
by subsequent winter rains. Owing to the ground being warmer the 
percentage of germination is often higher and more satisfactory, other 
things being equal. Less seed is required when sown early. The 
crop also gets ahead of the weeds, which is of coiisidorablo importance 
on weedy land. Towards the end of the month many of tlie long- 
season wheats, such as the Lammas, Tuscans, tS^c., may bo sown, and 
if the season should be favourable these would produce a large 
quantity of green food during the winter to be grazed oft’ rationally 
by stock. Many good yields of grain have been obtained from wheats 
so treated. The early maturing wheats should not be sown until April, 
for if sown earlier there is a probability of their becoming frosted 
tluring the spring. A sowing of some early maturing variety could be 
made, for green winter fodder, early in the month. 

Barleys , — These should be sown largely early in the month for green 
winter fodder. The skinless and Cape varieties are the best for this 
<listriet. They require a soil in good heart and with a fair (jiiantity 
of available plant food near the surface. 

Rye should be sown cfirly in the month for green fodder. It 
possesses the advantages of producing fair yields from poorer soils and 
of withstanding greater degrees of cold than the other cereals. It is 
valuable for poor soils. 

Tares and Field Peas . — These can be sown for fodder or green manur- 
ing during the month. When sown in conjunction with the foregoing 
cereals, they add materially to the quality of the fodder. The Black 
Tare and the Grey Field Pea are two of the best for these purposes. 

Rape should be sown largely during the month. It requires well 
prepared land, is a rapid grower of excellent fodder value, especially 
for ewes and lambs. It is a moderately deep rooter, and withstatids a 
fair amount of dry weather, and is valuable in a rotation. The Dwarf 
Essex variety is the best. 

Root Crops. — Ihirnips, Swedes, carrots, and parsnips sliould be sown. 
They require deep and thorough cultivation and produce excellent food 
for all classes of stock, possessing the advantage of being easily stored 
for the late winter months. 

Lucerne . — This plant has been deservedly termed the King of 
Fodders,'* it being one of the most nutritious and prolific of fodder 
crops. It should be sown towards the end of the month, if the w^eather 
is favourable, upon deeply-worked well prepared soil, xis it occupies 

F 
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the land for many years, good thorough cultivation is well repaid by 
the better stand and more substantial yields than are obtained by more 
slipshod methods. It is not wise to sow it with a shelter crop, it doing 
much better alone, and should be sown early in order to establish itself 
before the dry weather of the ensuing summer. It thrives best upon 
rich alluvial soils unbroken by any stratum of coarse sand or gravel. 
Upon the lighter soils it produces a fair amount of fodder, and will last 
for several years. It is valuable in a rotation. 

Gras^rs and Clovers. — Many perennial grasses and clovers should be 
sown about the end of the month upon well prepared land. When 
sown during the autumn they establish themselves, and can the better 
withstand the dry summers, which are the rule in this district. 

The growing crops will require cultivating and keeping free from 
weeds. Some of the early maize wnll be ripe enough to harvest this 
month, and the stalks should be cut and stood on either side of a fence 
or rails arranged for the purpose. They retain their nutriment longer 
if so treated ; and if shredded before being fed, form an acceptable 
bulky fodder for the dry stock during winter. 


RIVERINA NOTES.— March. 

G. M. McKKOWN. 

As April and May are the best months for sowing for grain production, 
the work of preparing land should be pushed forward as rapidly as 
possible. All invaluable implement for early planting will be found 
in the rotary disc plough, with which stubbles may be broken up far 
earlier and at much less cost than is possible in land such as ourswdth 
mould-board ploughs. Land which has been fallowed should be worked 
with scarifier, harrow, or spading-harrow, to assist in retaining as 
much moisture as possible, the rainfall during the last five months 
having been light. Wheat for hay should be sown in March or early 
in April, the best varieties being Berthoud or Zealand White Essex 
and Australian Talavera. White Lammas and ^MarshalTs No. have 
also given excellent results as hay wheats. Sec^d should be sown at 
the rate of about 45 lb. per acre, and a first-class fertiliser will be found 
in No. 5 superphosphate. During last season we used 70 lb. of this 
manure per acre, costing 4s. Od., drilled with the seed, the crops 
resulting ranging from 52 cwt. to 88 cwt. per acre, accxirding to the 
variety of wheat and the land selected for sowing. The results of 
many trials show that there is a great gain in using seed of the best 
quality, therefore, the plumpest grain only should be used. The use 
of small quantities of manure drilled in with the seed has again been 
proved to be most successful ; in one case (the only comparative 
block yet threshed) the increased yield due to the use of manure, 
costing 28. 9d. per acre, having been upwards of 18 bushels per acre. 
No. 1 superphosphate and Japanese superphosphate used at the rate 
of 60 lb. per acre have given excellent results. Oue of the many 
advantages gained by using manures is that the crop ripens about a 
fortnight earlier than that which has not been fertilised. For smut 
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or bunt a 2 per cent, solution of Sulphate of Copper is used on all our 
farm crops with satisfactory results, but the greatest care should be 
exercised in purchasing to see that only the very best (piality of blue- 
stone is obtained. Crushed or bleached material should be rejected. 

Rape — Should be sown during this month in finely prepared land, 
the surface of which has been made as even as possible. If broadcast 
the seed may be covered by means of a lever harrow. Dwarf Essex is 
the best variety, and if sown l^roadcast 3 lb. of seed per acre will be 
sufficient ; a lb. less being required with the drill. 

Oatn — Should be sown in March. The best varieties are Algerian, 
Dun, and Rustproof, all of which are somewhat similar in type. For dry 
districts a bushel of seed to the acre will be ample for hay production. 
Manure with (>() lb. of Xo. 1 or No. superphosphate per acre. 

Barleif . — The best S(jil for the production of malting barley is a 
light, free loam, possessing good natural drainage. ^LTie soil should 
be prepared without delay, to admit of sowing in April or May, the 
latter being the best month for grain production. The land should 
be deeply worked and brought into fine condition by ploughing and 
harrowing, and, if necessary, rolling. Chevalier, (rolden Gi*ain, aiid 
Kinver are good malting varieties, while the skinless variety is the 
l)est for fodder. The skinless kind will thrive with less moisture, and 
as it is free from awns or beards, it may be used for fodder till it is 
much more advanced than the bearded kinds. In the higher portions 
of Rivei’ina, where the soil and rainfall are more suitable than on the 
lower lands, malting barley may be grown with a much better chance 
of success, as in the latter it i.s a rather risky crop. 

Kitchen Garden. 

T()!nato(^s should be trained on stakes and kept well tied up, all 
superfiuoiis growth being checked. The vines should bo watered, if 
pos8il)le, a.ud well rnulched. For Rutherglen bugs, or other insect 
pests, dust slightly with unslacked lime. A pair of vino l)ellows will 
be found the best medium for distribution. 

Pumpkins, Squashes, and Melons, — Mulch and, if possible, water 
the vim^s. Keep the surface soil stirred between the rows and round 
the plants. Stop all superfluous growth. For insect pests, use lime 
as advised for tomatoes. 

Cahhage and Caulijioieer. — Sow seed in shaded sheds for succession. 
The best varietie.s are St. John^s Day, Early Drumhead, Succession, 
Early Spring, and Early Summer; while of caulitlowers, Algiers, 
Early Eondon, and Burpee’s Dry Weather ” will give good results. 

Sicede Turnips . — Although late for obtaining the best results, seed 
may still be sown, as the lack of rain has prevented sowing at the 
best time. Anderson’s Imperial, Skirving’s Purple-top, and Laing’s 
are excellent varieties. 

Turnips . — Sow in drills — Early Six Weeks, Orange Jelly, Ander- 
son’s Model or White Stone. 

Pern . — Sow a few Yorkshire Hero, Daisy, or Stanley, using a little 
superphosphate as a fertiliser. 

Sow also carrots, parsnips, and beet. 
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Ordjard ^otes. 

W. J. ALLEN. 


March. 


On account of the ratlior backward season, ap])]es wliicli usually ripen 
and are fit to pull by tlie middle of February will liot bo ready to ))ick 
tliis year until the beginning of Marcli. In picking and storing the 
fruit the utmost care should be taken in handling, so as to avoid 
bruising it, else it cannot be expected to keep. If intended for export 
th(> fruit should be picked in the cool of the day or on cool days, and 
Tiot allowed to stand in tlie sun, but should be ke])t in tlie shade oi 
the tree until it is carted to the ])acking house, and ht^re also it should 
be kept as cool as possible until it is jiacked and ready for shipping — 
in fact, the secret of success lies in careful handling, hoiu'st packing, 
and keeping the fruit at as low a teinperatun^ as possible from tiu 
time it is taken from the tree until it reaches the consumer. Never 
by any chance should it be allowed to stand in the blazing sun at any 
tiinc‘, nor to be over-ri]):‘ before bcung picked, (lenerally when tin* 
seeds are well coloured it is ready to pick, and if properly stored will 
keep without shrivelling — that is, if they are keeping varieties. 

This is the month in which to sow black tares or any other crops 
intended for green manuring of the orchard, and the ea,rli(o* in Ihe 
month the better, as the better the growth which they make in the 
fall the more there will be to ])lough in in the spring. About 45 lb. 
to the acre will give a thick growth, but it is best to put in with the 
seed about 8U lb. of superphospliate to the acre just to give tin* seed 
a good start, especially if the ground i.s at all poor. 

Wherever citrus trees are found to be infested with red and other 
scales, no time should be lost in fumigating them. If the grower has 
no tents, but on the otlier hand has a spray pump, he should spray at 
once with the resin, soda, and fish oi), or the blue oil emulsion, recipes 
for mixing which have appeared in previous issues of this QazMt^, 

The French Prunes and Gordo Blanco or raisin grapes will be ripe 
enough to pick, and in the case of the latter where they are to be 
dipped, the same strength of lye may be used as for the prunes — that 
is, 1 lb. of caustic soda to 8 or lU gallons of water, just on the boil. 
The fruit should be allowed to remain in this for about two seconds, 
when, if the lye is sufficiently strong, the skins will be found to be 
slightly cracked. If cracked too much the appearance of the fruit is 
spoilt. The fruit should never be permitted to become too dry before 
removing from the tray to the sweat-box. In the case of prunes they 
should be immersed in boiling water, or steamed in a retort for at 
least five minutes before packing — this last dip is best done on a hot 
day. 



295 


March 2, 1904.] Agricultural Gazette of N.S. TP'. 


There is one very important work which fruit-growers should not 
fail to do every year, and that is, to take careful note of liow the trees, 
fruit, and vines have succeeded under their system of cultivation and 
pruning. It too much wood lias been left the chances are that the 
size and quality of the fruit has suffered in consequence. It may be 
that the fruit on trees or vines showed no signs or ill effect from the 
over-cropping until about a month or so liefore ripening, when instead 
of developing and maturing as it should, it stopped growing and 
gradually riptuied without attaining a proper size. 

This is a very important mutter which growers should keep con- 
stantly in view, and at no time in the year can tlie result of different 
methods of pruning be seen s<,) well as when the fruit is ripening, 
when each variety should bo closely watched and such notes taken 
thereon as will serv(‘ as a guide for the following year’s pruning. It 
i.s always well to be^ar in mind that trei'S or vines must not be over- 
loadeil if they are expecbul to produce regular crops of high standard 
fruits — which (juality alone will always command the highest prices on 
the mark(‘t, and best re})ay the grower whilst taking the least out of 
the trees or vines. 

Those who are most siicc(‘ssful in fruit-grownncr have found that 
they have had to combine a thoroiigli system of cultivation with 
proper pruning and judicious imanuring to attain these results, d’here 
is a tiim^ when eacli of thesi* several branches of the work should be 
done, and by neglectiTig^ to properly attend to any one oi‘ them certain 
loss to the grower w^ill inevitably follow. 

Codbn moth should still b(^ watched most carefully, and all grubs 
killed which have found shelter in the bandages ; also, all fallen fruits 
should be picked up and destroyed. 

ddios(‘ who intend })lantiug more fruit-tn^es this coming winter 
sliould not be late in ])reparing the soil and putting it into a fit con- 
dition to receive* the young tre(*s. 

Budding young nursery stock may still be carried on during the 
early part of this month. 
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Practical Vegetable ai]d Flower Growinj 

\V. S. CAMPBELL. 


DiIIECTIOXS Foil THE MoNTH OF MaRCH. 
Vegetables. 

The weather to about tlie middle of .February wos far cooler than is 
generally the case at that time of year^, although some pretty warm 
days wore experienced, and the rain, unfortunately, was but little 
and occurred only in scattered places in the State. A good general 
downpour is much needed during the month of February, and unh'ss 
it occurs plants of all kinds are liable to suffer to a grt^at extent. 

Should rain fall at tlie end of February, or the })eginning of March, 
the autumn will, most likely, ])rove a satisfactory time for the growtli 
of many kinds of vegetables. 

Beans, known as Broad or Windsor . — This is a good time to begin 
sowing these beans, and perhaps, generally speaking, tlie latter part 
of the month is to be preferred. They may be grown in any garden 
soil, hut will succeed be.st in that of a somewhat stiff natun^ and they 
prefer a cool to a warm climate. Sow the seed in rows from o to 4 
feet apart, about o or 4 inches deep, and about 4 to 6 inches apart 
in the rows. The soil should be in good heart, and, if of a poor sandy 
nature, should be heavily manured with farm-yard dung. 

Th(;re are many varieties to select from, lint pi'rhaps, for general 
purposes, the old Broad Windsor is one of the most satisfactory varieties. 
The Leviathan bears very long pods with fine beans, and is ^vorth a 
trial. A writer on gardening directions should always 1x3 very 
diffident in suggesting particular varieties of vegetables or anytliing 
else to sow, that is, in general directions for the whole State ; for there 
is sindi a vast differenctj in climates and soils, tliat one variety may 
grow splendidly in one locality, whereas others may prove failures. 
Vegetable growers, tlierefore, should make tc^sts of severiil kinds, and 
a little observation will soon show which is the best variety to grow. 

Beans, French or Kidney . — In warm districts only is it advisable to 
sow this kind of l^ean to any extent, for, judging from the rtunarkable 
mild summer, it is not unlikely that we may have early frosts in the 
cool parts of the State, and a frost will soon settle the French beans. 

Beet, Red . — Wherever this salad vegetable can be kept going it 
should not be neglected or forgotten, and a few occasional sowings 
should keep up a suflScient supply. Thin out seedlings which are 
growing too close together and if these are taken up with a little care, 
they can be planted in another bed. 

Beet, Silver . — This valuable plant should have been producing good 
supplies of leaves throughout the summer, if it has been properly 
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treated. Seed may be sown if young beets for planting out are required . 
If tbe soil is not naturally rich and good, use abundance of rotted 
dung and the yield should be good. 

Borecole, Kale, Scotch Kale. — Not much used in this State where 
better vegetables can be grown. A little seed may be sown if plants 
are required. 

Brussels Sprouts. — This is a really excellent kind of cabbage, and 
particularly suited for cool districts. Use abundance of manure when 
digging up ground for planting. Sow seed, and if any young seedlings 
suitiible are available plant them out from time to time during the 
month. 

Cahhagv. — Sow seed during the month, a little, say, once a week or 
fortnight — just enough to keep up a supply of plants. Prick out the 
seedlings when they are large enough and transplant afterwards as 
required, but not leaving them to grow over-large when they are likely 
to suffer a good deal from the shift. 

Caulifmcer. — Seed may be sown in tin* same way as the cabbage, 
but it may recjuire rather more care in the raising. Prick out and 
plant as may be necessary. Use abundance of manure and keep the 
plants growing without a check ; and this is important, if good cauli- 
llo w er s are r equ i red . 

Carrot. — Seed may be sown extensively if a good sn])ply isrecjuired, 
not broadcast but in drills, about 1 foot or rather more apart. Covei 
the seed with about lialf an inch of fine soil. Tliin out the plants 
well as soon as they have grown large enough. The young seedlings 
are ratlicT tend(u- and should be kept quite free from weeds. 

Cvlrrij . — IMants whicli have been raised for th(^ jmrpose may be 
planted out, a tew at a time, during the montli. Use ])]enty of farm- 
yard manur(‘, and if the soil is dry use a good deal of wat('r. It is 
nect/ssarv to tak(‘ some steps to blunch tlie leaf stalks of celery before 
it can be used for salad purposes. 1'his can be done when the plants 
are nearly full size, by means of boai-ds, earth, or anything that will 
effectually k(*op out light. Celery required for cooking purposes only 
need not be blanched, and may be grown just as ordinary v egetables. 
Tlie kind of celery known as celeriac, or turnip-rooted celery, is of muck 
use for the kitchen, altliougli it can be used as a salad as well. This 
re(]uires no earthing up or blanching. 

Cress attd Mustard. — vSow seed occasionally as required during the 
month. If the weatlu'r is dry these plants will need a good deal of 
water. Liquid manure will be found useful to apply from time to time. 

Endive. — This is a good substitute for lettuce, and a useful change 
vegetable. Seed may be sown, if plants are required, at any time 
during the month, and the seedlings may be transplanted when large 
enough to move. The soil should be well manured when it is being 
prepared for tho plants. Set out the young endives about 1 foot or 
15 inches apart. If the leaves are tied up together when the 
endives are full grown, the inner leaves will blanch and become tender 
and more pleasant for eating than if left in their natural condition. 

Herhs , — Sow seed of all kinds of these useful plants, which should 
be grown in every vegetable garden. 
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Lettuce , — Sow in a seed-bed, and afterwards transplant the seedlings 
to a well prepared and well manured bed. Mr. Ellis, manager, 
Viticultural Station, Howlong, has lately tested some varieties of 
lettuce for me. They were Immensity and Cool and Crisp. He 
reports : Immensity is of the crimped foliage type, outside leaves of 
a bronze or dark green, forming large, firm, crisp hearts, and should 
prove a first-class variety for market growers. Cool and Crisp is 
really an ideal lettuce of medium size, of a pleasing golden-green 
colour, forming close, compact hearts, flavour very sweet and crisp, 
and as a lettuce for private growers, or where high class is required, 
it is, in my opinion, all that can be desired. Botli sorts were sown at 
the same time, but Cool and Crisp kept a firm, compact heart from ten 
days to a fortnight longer than Immensity before running to seed. 
I must say they are two first-class lettuces, and both very distinct in 
character and habit of growth.’^ 

Leeli . — May be sown as extemsively as may be required during this 
month in seed-bed. When the leeks are large enough to move, trans- 
plant to some ground that has been well manured for their reception. 
Water them plentifully during the growth if the weather is at all dry, 
and also apply liquid manure sometimes. The leeks should be planted 
in shallow trenches about 18 inches apart. Set the leeks about 
9 inches apart. AVhen nearly full grown, earth up the stems and 
blanch. 

Peas , — In cool moist districts sow a few rows once or twice during 
the month. 

Radish , — Sow a little seed occasionally during the month. 

Rape . — The young plants may be u.sed for salads and will be found 
useful for that purpose. Sow and use as you would for mustard and 
cress. 

When planted ou<^, like cabbage and well grown, rape will be found 
a good vegetable, and will sometimes thrive in certain localities far 
better than other plants of the cabbage family. 

Spinach . — Sow seed in drills about 18 inches apart and thin out the 
seedlings when large enough. The soil should be rich for this 
vegetable. 

Shallots and Garlic . — Plant out in drills about 1 foot apart some 
good sound bulbs of shallots in good well-manured soil. When 
planting press the bulbs or cloves firmly into the soil, the tops being 
just below the surface. Garlic may be treated in the same way. 

Any tomato plants which are rotting away should be removed from 
the garden as soon as possible. Cuttings of good kinds which are 
required for fruiting early next season may be rooted without difficulty, 
and can be kept through the winter under protection for early planting 
in the spring. 


Flowers, 

Those who desire to plant bulbs should not forget to obtain all 
they require without delay, for the month of March is a good time of 
year to plant. Jonquills, daffodils of various kinds, ixias, anemones, 
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ranunculuses, tulips, snowdrops, snowflakes, sparaxes, tritonias, 
W atsonias, Montbretias, and other spring-flowering bulbs may all be 
planted, either singly or in clumps, from an inch deep for the smallest 
to 2, 3, or 4 inches for the largest. 

Towards the end of the month sowings of all kinds of hardy annuals 
may be made, and cuttings of roses and other plants may be put in. 
The auturnn is the best time of year in which to strike cuttings of 
roses. 

If this season is satisfactory plantings of evergreens of any kind 
may be made about the end of the month. 


Trials of Wheats at Quirindi. 

John pKKkv, Yicc-President of tlie Farinei's’ and SettltMs’ Association, 
(Quirindi, has furnislied the following report througli the Qniri/idt (razeite 
with i*es|)ect to the trial of wheats : — Two 11). r»f Manitoba wlieats fi-oin the 
De|)ai’tni(mt of Agi iculture was sown l)roadcast early in Jiin«^ on ne%v upland 
l)lack soil, tlu' }>lot being about 50 yards long and 14 yards in width. The 

wheat caine up w(‘ll, sto(ded satisfactorily, and grew very (". enly to a ludgbt 

of from M ft. (i in. to I ft. The straw was clean and bright, and, although 
othei' wheats near weif' almost coin]>let<‘ly taken with th(‘ rust, the Manitoba 
slowed not the slightest trace. The heads filhal well, and when tin* wheat 
was harv cstt'd, al)out the middle of DecemlKu*, 1 75 lb. of a, nice samjrle of 
grain was the net return. A.s Mr. Pei*ry points out, the season was a. 

moist on(‘, aiul it would he im}M>ssihle to decide as to the general suitability 

for local conditions until the r(‘sults of a trial in a dry season were seen. 
()n(‘ thing greatly in favour of the Manitoba wlieat ^\as that it withstood 
stoiTiis better than any other wlieat on the farm, and did not shell easily. 
Some Argentine wli(‘at was also given a trial. Tlu* sJS'd was obtained 
from a sliipment straight from the Argentiiie. This was sr>wn liioadcast 
early in M;iy at the rate <4 aliout threeajuarters of a huslu'i to the 
ucrt‘. It stooled wt*!!, and grew to a he'ight of from 5 to (> feet. 
Altliough l)lo\\ n down consi<leral>ly, with the excejUion of the Manitoba 
it stood the Wf*ather bettc’r than any other wlieat, showed no sign wliatever 
of rust, and ga ve the cleanest and brightest straw of any. This wlieat holds a 
\ery high place in Mr. Perry’s opinion, on account of its nondialiility to 
slieil in stormy weather. Tt gave a return of four hags to the acre, and a 
local millei* says it is the best wheat he has ever milled ; in fact, so highly 
does ill* think of it as to say that it is worth at lea.st a penny a bushel mori* 
than any other wlieat. Mr. Perry’s favourite Marshall's ]S'o. 5 gr(nv 
splendidly, took no rust, and gave a return of seven bags to tlu* acre of 
splendid grain. This wlu^at, in Mr. Perry^s opinion, is the best all-round 
wheat for this district, and, frtiin wliat can be learru'd, for tlu* past season 
at all events, the best results in this district have been obtained from 
Marshal r.s No. 3. Gluy’s Early was another wheat tried. It took no rust, 
and gave promise of an enormous crop, but went down Vicfore the severe 
storms which were encountered. Farmers’ Friend was completely taken with 
the rust, and proved most iinaiiti8factor3% as did two or tliree other varieti(*s 
tried. Mr. Perry intends going in principally for Marshall’s No. 3 and tlie 
Argentine, and will continue to experiment with the Manitoba, so as to give 
it a fair trial under all conditions. 


a 
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AGRICULTURAL SOCIETIES’ SHOWS, 1904. 

Society. Secretary, Date. 

Campbelltown A., H., and I. Society A. R. Payten ... Mar. 1, 2 

Teuterfield Intercolonial P., A., and M. Society ... F. W. Hoskin ... ,, 1, 2, 3 

Bega A., P., and H. Society John Underhil ... „ 2, 3 

Lismore A. and I. Society T. M. Hewitt ... ,, 2, 3 

Newcastle and District A., H., and I. Association ... M. A. Fraser ... ,, 2, 3, 4, 5 

Robertson A. and H, Society R. G. Ferguson ... ,, 3, 4 

Port Macquarie and Hastings Dist. A. and H. Society J. Y. Bntler ... ,, 3, 4 

Castle Hill and District A. and H. Association ... R. H. Lalor ... „ 8, l» 

Glen Irines and Central New England P. and A. 

Association Geo. A. Priest ... „ 8, 9, 10 

Bombala Exhibition Society R. H. Cook ... ,, 9, 1(J 

Tuinberumba and Upper Murray P. and A. Society... Jack J. McAlister.. ,, 9, 10 

Oberon A,, H., and P. Association W. Minch an ,, 10,11 

Liverpool A., H., and 1. Society J. E. Wilson ... ,, 10, 11, 12 

Crookwell A., P., and H. Society C. T. Clifton ... ,, II, 12 

Queanbeyan P. and A. Association A. W. Moriarty ... ,, 11, 12 

Gulgong A. and P. Association... C. E. Hilton ‘ ... „ 15, 10 

Cobargo A., P., and H. Society... T. Kennelly ... ,, 16, 17 

Clarence P. and A. Society Jas. C. Wilcox ... „ 16, 17 

Blayney A. and P. Association H. R. Woolley ... ,, 16, 17 

Camden A., H., and I. Society C. A. Thompson... ,, 16, 17, 18 

Goulburu A., P., and H. Society J. J. Roberts ... ,, 17. 18, lU 

Oundagai P. and P. Society A. El worthy ... ,, 22,23 

Lower Clarence (Maclean) A. Society Geo. Davis ... ,, 22, 23 

Mudgce A. Society J. M. Cox ... ,,22, 23, 24 

Upper Hunter P. and A, Association (Muswcllbrook) Pierce Healv ... ,, 23, 24, 25 

VVarialda P. and A. Society W. 0. Gedcies ... ,, 23, 24 

Oooma P. and A. Association C. J. Walmsley ... ,, 23, 24 

Liverpool Plains (Tam worth) 1, R. Wood ... ,, 23,24 

Cumnock P, A., and H. Society W. L. Ross ... ,, 23 

Macleay A., H., and I. Association E. Weeks 23, 24, 25 

Nepean District (Penrith) A., H., and I. Society ... E. K. Waldron 24, 25 

Molong P. and A. Association " ... C. J. V. Leathern... ,, 30 

Royal A. Society ... ... F. Webster ... 30toApl.7 

Bathurst A., H., and P. Society ... ... ... W. G. Thompson, . . April 13t(il6 

Richmond River A,, H., and P. Society K. J. Robinson ... 14, 15 

Hunter River (West Maitland) A. & Hi Association... W. C. Quinton ... ,, l9to22 

Orange A. and P. Association W. Tanner ... ,, 20,21,22 

Quirindi District P., A., and H. Association W. Cadell ,, 27, 28 

Wellington P., A., and IL Society A. E, Rotton 27, 28 

Central Richmond River (Coraki) Agricultural Society 1>. Cameron ... ,, 28, 29 

Upper Manning A. and H. Association ... .1. W. Diinond ... ,, 28,29 

Moree P. and A. Society S. L. Cohen ... May 3, 4, 5 

Dungog A. and H. Society Chas. E. Grant ... ,, 4, 5 

Ooonamble P. and A. Association F. C. I.iarnotte ... ,, II, 12 

Nyngan and District P. and A. Association K. E. Burns ... ,, 18, 19 

Walgctt P. and A. Associathm Thos. Clarke ... ,, 25, 26 

Cobar P. and A. Association J. M. Scott . ,, 25, 26 

New South Wales Sheepbreeders’ Association ... A. H. Prince ... June 29, 30 ; 

J uly 1, 2 

Hay P. and A. Association ... ... ... G. S. Camden ... July 21,22 

Narrandera P. and A. Association ... ,,, ... J. F. Williams ... Aug. 3, 4 

Forbes P., A., and H. Association N. A. Read ... ,, 3, 4 

Parkes P., A., and H. Association G. A. Seaborne ... ,, 10. 11, 12 

Grenfell P. and A. Association Geo. Cousins ... ,, 25, 26 

Young P., A., and H. Society C. H. Ellerman ... Sept 6, 7 

Junee P., A., and I. Association T. C. Hurnphrys... „ 7, 8 

lemoraP., A., H,, and I. Association W. H. Tubman ... 13, 14 

Albury and Border P., A., and H. Society Walter Johnson ... 13, 14 

Yass P. and A. Association Will Thomson ... „ 15, 16 

[4 plates.] 
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Mixed Farii]ii)g at Wagga Experinieijtal farn). 

W. H. CLARKE. 


Sheep on a Wheat Farm. 

The experience of nearly every one who has endeavoured to make a 
livelihood from the soil is that, in districts of irregular rainfall, it is 
almost impossible to depend entirely upon one line of farming. A 
good many farmers certainly do devote themselves entirely to the 



Lincoln-Merino Ewes at Wagga Farm. 

production of wheat, and a large number of them, situated as they are 
at great and expensive distances from markets, have little or no choice 
so far as a second market crop is concerned. To demonstrate how 
sheep can be utilised as a second string to the bow of such farmers, a 
small dock is kept at the Wagga Farm. 

Five hundred Lincoln-Merino ewes, which are bred with Shropshire 
rams for raising early lambs for market, were purchased in October, 
1901, at 11s. per head. In the following year, 1902 (severe drought), 
their earnings were £253, in the shape of lambs and wool. During 
the year 1903 the earnings of these ewes, with the addition of others, 
iiringing the total up to 539, were as follow : — 

£ s. d. 

Wool 140 15 5 

Mutton . . ... ... . . 300 

Lambs sold 202 9 11 

£346 “ 5 4 

Value of lambs on hand at time of taking 

these accounts ... ... . . 11210 0 

“£ 45 ^ 5" 4 


A. 
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The charges for wages (6s. a day of eight hours) for management 
of the flocks during the twelve months, and including shearing 
expenses and freight on wool, amounted to .£36 2s. lOd., leaving a 



Stud Flock of Pnre-bred Shropshires at Wagg^a Farm. 


balance of £422 12s. 6d. The capital invested in this flock, purchased 
as will be noticed at a pretty stiff price, amounts to £296, and the 
pure-bred Shropshire rams, of which more are maintained in the stud 
flock at Wagga Farm than would be needed on an ordinary farm, 
brought the total up to the sum of £3»50. The ewes surviving out of 
the original purchase are worth to-day £480. 

There are plenty of farms in the more arid wheat districts where aa 
much as £350 have been expended in one season in the preparation 
and sowing of a single wheat crop. If that crop fails there is at the 
end of the year nothing to show for the expenditure, and the farmer 
is simply £350 to the bad. But if half, or a portion, of the £350’ 
were spent in the purchase of sheep and in providing for them, and 
the balance in the preparation and sowing of half the area of wheat, 



Shropshire X Idncoln-Merino Lambs at Wagga Farm. 


it is practically certain that the farmer at the end of the year would 
find himself well in pocket. Even if the season should prove to be a- 
most disastrous one, in which neither the wheat nor the sheep could 
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live, the division of investment would be better ; because, while for 
£350 invested in a wheat crop alone, there would be absolutely 
nothing to show, there would be, for the sum invested in sheep and 
the provision for them, at least the animals themselves, or some of 
them, or their skins in an extreme case, as well as the little improve- 
ments about the place in the shape of fences, yards, &c., that the 
presence of sheep call for. 

After the first year, and with anything like decent seasons, odd 
crops might be grown and reserves of cheap fodder accumulated, so 
that no matter how severe the drought might be the couple or three 
hundred sheep could be kept going as they were at Wagga Farm in 
1902, and turning in something all the time. If a farmer, however, 
were tempted to stock over the limit for which in the event of a bad 
season he could provide, there would almost certainly be disappoint- 
ment and loss. 

If one takes the trouble to go into the actual figures, looking at 
both sides of the farm ledger, and taking into due consideration the 
amount of capital invested in a small flock of sheep and the provision 
for them in the shape of fencing, standby fodder, and expenses of 
management, it will not at first glance be clear that in a really good 
season a man can do better by dividing his capital and labour equally 
between sheep and wheat. In fact, in a very favourable season, there 
is hardly any question that a man with 300 acres of, say, a 640-acre 
block under wheat, would get a bigger monetary return for the year 
than would be possible from, say, 150 acres of wheat and 200 sheep. 
But not every year, nor anything like it, is favourable for wheat ; and 
in a run of ten years the man who combines the breeding of a small 
flock of mutton sheep with an area of wheat perfectly within his 
control, will find himself much more in pocket than he would have 
been had he depended entirely upon wheat. The profit in sheep on a 
wheat farm in a district of irregular seasons lies not only in the 
cash they return directly, but in the returns and savings that arise 
indirectly from their presence on the farm. In the first place, they 
are the scavengers of the fallow land, eating and turning to profitable 
account weeds that rob the crops of nutriment and moisture, and so 
diminish the fertility of the soil. Then their manure, which costs 
nothing to spread, is a consideration in maintaining the productive- 
ness of the wheat lands. The straw, and all sorts of waste fodder, 
could, by the addition of a few side crops or a little lucerne that could 
be grown at trifling expense in the slack times on the farm, be used 
up advantageously, and the farmer would find that his position would 
be rendered infinitely more secure against adversities of season, by 
reason of the more systematic way in which he would be able to 
spread his operations over a wider period of time. As it is with 
wheat as a single crop, the farmer's work comes in two big rushes 
of sowing and harvesting, with nothing more profitable than endless 
anxiety to fill in the intervening time. 

During the dry season the Lincoln-Merino ewes, the pure-bred 
Shropshires, and their crosses, proved to be remarkably hardy. As 
a matter of fact, the pure Shropshire lambs made better growth 
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during the drought year than in that just closed. The crossbred lambs, 
however, did much better during the past year than in the drier year. 
Mr. McKeown attributes this state of affairs to the fact that in the 
better season the Shropshire ewes put on very much flesh, while the 
crossbred ewes did not become so fat, and their lambs did not suffer 
in consequence. 

The stud flock of pure Shropshires consists of one ram bred by 
Mr. J. T. Burbury, of Tasmania, by the well-known sire Champion 
Corston Ruler ; and one ram bred by Mr. A. B. Mansell, Tasmania, 
now, but only recently from England, by Wild Rose, of the Mont- 
ford Dream strain. The ewes are by such well-known sires as Stars 
and Stripes, Balaclava Hero, Roxburgh Prince, Alick^s Choice, 
Braeside Prince, Champion Royal Blood — winner of the championship 
in the English Royal Agricultural Show. Several of the ewes have 
won prizes at Victorian shows, and a number of the dams of these 
sheep have been winners at the Royal Agricultural Shows at Mel- 
bourne and Adelaide. 

From 12 months ram lambs bred in this stud flock Mr. McKeown 
has cut up to lb. wool ; and from ewes of a similar age ()|^ lb. to 
10 lb. wool; but mutton is the first consideration in the management 
of sheep on the farm. 

A strong demand has set in for pure Shropshire rams and ewes, 
both for stud purposes and for crossing with other breeds for the 
production of lambs, and there is ample evidence that this demand 
has been strongly influenced by the success which has attended the 
tests conducted at the Wagga Farm during the past two past seasons. 
As it is now, the manager cannot supply the demand. Wherever 
these sheep have been tested in the Riverina district they have been 
pronounced to be an unqualified success, and in the Sydney market 
recently the Shropshire crosses fetched the highest average prices at 
Flemington. 


Ensilage. 

Natural Grasses and Herbage. 

At the Wagga Farm there are to be seen stacks containing 280 tons of 
silage made from the natural herbage, consisting of trefoil and grass, 
chiefly Stipa and barley grass, that was stacked close to where it was 
cut. After allowing for a considerable unavoidable waste, the fodder 
thus conserved cost 28. 9d. per ton. The mowing machine and horse- 
rakes were used effectively. The stack, which is shown in the 
accompanying illustration, looked splendid in February, and gave forth 
a most appetising odour. It is Mr. McKeown's intention to keep this 
stack intact as long as circumstances will permit, and then, when at 
length the stack is opened up, to keep a careful account of the 
condition of the silage and its feeding value for sheep, horses, and 
<5attle. Such information will be invaluable in connection with the 
elucidation of important problems that confront the pastoralist as to 
the practicability of this means of conserving fodder for standby 
jpurposes. 
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Cultivated Crops for Conservation. 

Barley and Vetches were grown at Wagga Farm for ensilage last 
season, and 80 tons of this fodder has been conserved. The. crop 
proved to be more expensive than grasses or wheat to handle, being 
so spongy, but the cost per ton amounted to only 5s. 8d. for produc- 
tion of crop, cutting, carting, and stacking. It was not chaffed. 
While at Wagga the writer had an opportunity of seeing some of 
this silage fed to dairy cows and young stock. It was of a rich light- 
brown colour, deliciously fragrant, and every stalk of barley and haulm 
of vetches carried flag and leaves full of juice so well conserved that 
the material could be handled without wetting the hands. In some 



Stack of Native Grasses and Herbage Silage at Wagga Farm. 


stack silage made in the coastal districts from succulent crops like 
barley and vetches, a very considerable proportion of the juices are, 
lost in a thick, treacly stream that oozes from the bottom of the stack, 
but at Wagga this juice, which contains so important a portion of the 
nutriment and palatability of the fodder, is retained. Stock eat it 
greedily, and if it does cost a little more to handle and save the 
barley and vetches combination is well worth the extra expense. 

Wheat . — A form of silage more likely to be largely availed of when 
the practice of keeping a small flock of sheep as an adjunct to sheep- 
farming becoines more general is that made from wheat. It should 
also be worthy of attention on the part of those who desire to 
conserve standby fodder for large flocks. At the Wagga Farm there 
is now to be se6n a hundred-ton stack of wheat ensilage, which cost 
4s. 4d. per ton. The crop was cut with the reaper and binder whilst 
still green and succulent and the grain in the dough stage. A crop 
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cut in this way facilitates the cartage, the bound sheaves being so 
much more readily and speedily handled than loose green stuiff. In 
stacking the bands were cut, an operation involving little labour, «tnd 
enabling the material to be more firmly consolidated to exclude air. 
If the sheaves were left uncut any little advantage arising from more 
speedy building of the stack would be more than counterbalanced by 
the loss from waste arising from the ingress of air in the spaces 
between each sheaf on the sides and ends of the stack. As to the 
value of wheat ensilage for sheep, Mr. McKeown states that as a 



Stndentfl bnildixig Ensila^ Stack of Natural Herbagpe at Wagfpa Farm. 


milk-producer for ewes it would be slightly inferior to green pasture. 
The aidvantage in favour of the green pasture would be that the sheep 
would get a variety in their diet which they would not obtain in 
wheaten silage; but then, if there were any grass at all, or if the 
principal stores of conserved or purchased fodder consisted of wheaten 
hay or straw or scrub, the wheaten ensilage would be an invaluable 
supplementary food, and take the place of natural pasture to a very 
considerable extent. 

Sorghum, — Mr. McKeown has a good acreage under sorghum for 
ensilage. The varieties are Early Amber Cane and Sorghum Saccha- 
ratum (black-seeded). The latter has the advantage of reaching 
maturity sooner than Amber cane, and is on that account a safer crop 
when the amount of moisture is limited. It is estimated that the 
return from these crops will amount to 150 tons of silage. 

In summarising his conclusions as to the most economical and 
reliable means of providing standby fodder on a large scale in such 
districts as the Wagga Farm is representative of, Mr. McKeown 
recommends : — 

1. The growth of wheats, such as Zealand, White Essex, White 
Lammas, and White Tuscan, for hay. Such crops to be sown before the 
grain crop — from middle of March to middle of April if possible, and 
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harvested when the ears are formed, but while the flag is still green. 
Hay made at this stage is not only more palatable, but as a fodder for 
sheep in a dry spell, when there is little or no green grass or herbage 
available, is more nutritious on account of the greater ease with which 
it can be digested. The absence of ripe grain is also an advantage in 
long storage, because there is not the attraction for mice and other 
vermin. In harvesting and curing the hay the reaper and binder is used, 
it being possible in the dry atmosphere of the Riverina district to 
perfectly cure the hay in the bound sheaf. Some sheaves of last 
season^s hay from the Wagga stacks were carefully examined in 
February, i.e., about four months from date of stacking. The colour 
was a bright, light green, absolutely even throughout the sheaf, and 
the flag was not in the least wilted or brittle. To the feel the fodder 
possessed the silkiness and latent juiciness which is characteristic of 
perfectly-cured lucerne and English meadow hay. This is a feature 
that a good many hay-makers do not succeed in securing in their hay, 
but which is of extreme importance as affecting its keeping qualities 
and digestibility. There was not the slightest trace of the heating, 
mould or discolouration which is so frequently to be noticed in sheaf- 
cured hay in the coastal and other districts which are not often 
favoured with good hay-making weather. 

In stacking, the sheaves are laid heads inwards so that there is 
practically no waste in the best portion of the stalks, and the 
stacks can be built expeditiously and stable enough to stand for 
years if need be. The thatching of stacks of hay in the sheaf is 
also a more simple matter, so that from a purely business point of view 
the whole system has much to commend it. Moreover, anybody who 
carefully inspects the hay stack.® at Wagga Farm, and also the details 
of cost of production, amounting to little more than 12s. a ton, must 
realise that this mode of making provision for time of scarcity is not 
only a safe undertaking, but is an economical one, because a ton of 
perfectly-cured and carefully-preserved fodder, of which every particle 
is edible, will undoubtedly go much farther than several tons of 
rough, sapless stuff of which sheep would waste as much or ipore as 
they digested. 


Turkeys as a Minor but Good Source of Income to 
THE Wheat Farmer. 

In the experience of the Manager of the Wagga Farm, turkeys are, in 
proportion to the capital, in vested and cost of management, as profit- 
able as anything about the place, 

Mr, McKeown got some turkeys for the farm simply because he has 
rather a fancy for these birds, and by degrees, as time went on, he 
began to realise that not only did they adapt themselves admirably to 
the conditions and climate of the Riverina, but that they throve 
amazingly. It is the common experience of many in the districts 
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which are favoured with fairly good rainfall, that one is very fortunate 
to be able to rear even a small proportion of turkeys that are hatched,, 
the birds dying off in their young stages in a most disheartening way. 
At Wagga, however, the proportion of losses among the poults is 
comparatively small, the drier conditions and extended run being 
conducive to good health. As an instance of the return derivable 
from a flock of turkeys in localities similar to Wagga, Mr. McKeown 
states that the value of stock raised for the twelve months ending 
Slst December, 1903, was £81, and it was impossible fo supply 
all the demands for eggs for setting and for birds for stud purposes. 

The flocks are culled at 



Bronze Gobbler at Wagg& Farm 
(imported £rom Indiana, TJ.S.A. . 


the farm, and only those 
birds which reach a high 
standard are retained for 
stud use on the farm and 
sale to those who wish 
to go in for breeding 
the best quality of tur- 
keys. Last year lots of 
the big birds which were 
culled and sold for table 
at 18s. ()d. per couple 
could have been sold for 
stud purposes at £1 Is. 
each. 

The standard in cull- 
in ghens has been steadily 
increased during the past 
three years at the farm, 
so that it is only the 
birds that are as nearly 
perfect as possible in 
colour, and which range 
up to the heaviest 
weights, that now go to 
breeders. Two years ago 
a bronze gobbler was 
imported from San Fran- 
cisco, and this bird has 


had a very marked effect in improving the stock. As that importation 
proved to be so successful, recently another triQ.,o£i.a gobbler and two 
hens were imported from the same breeder, with a gobbler from Mr. 
S, D. Johnson of Indiana, the latter being probably the best bird yet 
introduced to the State. These gobblers cost £8 a piece landed at 
Wagga Farm, and it is no uncommon thing for a young bird of these 
strains to find very ready sale at £3 Ss., while this year £5 Ss. will 
probably be reached. The weight of the bird shown is 38 lb., and he 
has still a good deal to fill out. 
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Figs at Wagga Farm. 

In one of the daily papers recently, reference was made to the fact 
that in wheat-growing districts very few farmers devote much attention 
to pigs. The writer in question quoted, in illustration of his remarks, 
the fact that in many districts farmers requiring pork or bacon will 
make their purchases, often at a high rate, from perhaps a pastoralist 
or some farmer in their own district who keeps a herd, and makes a 
very good thing out of it. When one realises how really dry con- 
ditions are in a district with at best a 20-in. rainfall, it is not hard to 
understand that a farmer might feel quite convinced that pigs are 
quite out of the question, or, if kept at all, could only be maintained at 
a cost greater than any possible return. 



Crop of White Tuberous-rooted Artichokes at Wagga Pig Parm. 


Nevertheless, pigs can be kept economically on a wheat farm, and 
a practical demonstration of this is to be seen at the Wagga Farm. 
As the fodder provision is the most important point in a matter of this 
kind, this will be taken first. 

An area of 6 acres not far from the stables and stock-yards, has 
been divided into six one-acre paddocks, enclosed with an ordinary 
rabbit-proof wire-netted fence. Two of these paddocks are per- 
manently under lucerne, and the other four are cropped alternately 
with crops that become available in regular succession, and into which 
the pigs are turned to do their own harvesting. 

These paddocks provide more food than the fifty pigs kept at the 
farm can eat, and from tests carried out, Mr. M^Keown is confident 
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active farm stallion out of a medium draught mare, and he is ‘certainly^ 
the makings of a perfect all-round farm horse, fit to trot in a spring 
cart or waggon and do any of the heaviest work required of him on a 



Young Horses Bred at Wagga Farm. 


farm. During the severest period of the drought some of the 
youngsters were brought up to the stable yard, and subsisted chiefly 
on straw-chaff mixed with a little more concentrated food like wheaten 
hay and crushed grain. As a rule, colts and fillies that hang around 
the stables in this way get poddy-shaped and gawky-looking. It will 
be seen, however, that nothing of this occurred ; in fact, the effect 
upon these colts and fillies of their hand feeding has been a good one, 
as they are perfectly tame and can be moved from paddock to paddock 
or handled without waste of time. Any one who has had to buy 
horses of the stamp of the two bay fillies shown above will quite 
realise that the price of £70 which is obtainable for them is a fair one 
for a pair of such generally- useful farm mares. The actual cost of 
such a pair of farm horses is the service fee, the loss of the use of the 
dams at a time well after ploughing and some months in advance of 
harvest, and the grass they eat in the paddocks, with, in a bad season, 
perhaps, a few pounds worth of supplementary food. At any rate, 
the whole cost would not exceed £10 apiece, allowing for an occasional 
mishap or futile service, and it is only necessary to endeavour to 
purchase horses of equal quality to realise whether it pays or not. 

In a district such as Wagga, or in any wheat district for the matter 
of that, there are so many benefits arising out of the ability to take 
advantage of favourable slants of short duration for ploughing, for 
harvesting, and after for hauling, that teams kept in hard condition 
all the time confer, that it should be the aim of every farmer to grow 
hay and whatever fodder he can in sufficient quantity to leave no 
possibility of his horses getting into low condition. To grow this hay 
and conserve the fodder means time and money, and therefore, the 
best economy is to keep as few horses as possible and have those few 
of a generally useful type. 
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€learii]g Operatioijs at Cowra Experiipeptal Farm. 


GEORGE MARKS, M.H.A.C, 

The area set apart at Cowra for the establishment of an experimental 
farm consists of about 800 acres. This area formed portion of the 
Town Common, and is situated about 2 miles from the town upon the 
high lands. 

From a ridge at the south-eastern corner, where granite boulders 
of varying sizes appear upon the surface here and there, the farm 
stretches in gentle undulating slopes to the east and north. 

At the extreme eastern end a dam had been formed by making an 
embankment across one of the hollows where the sides were rather 
steep, and this dam forms the watering place for the numbers of stock 
running upon the Town Common. 

The greater portion of the farm consists of a light sandy loam, and 
upon some of the lower portions, in the hollows, a little pipe-clay is to 
be found. 

In many places the land is rather heavily timbered with white and 
yellow box, whilst in others the greater portion of the timber has 
been utilised for firewood, &c., in the earlier history of the common, 
leaving the stumps undisturbed and most carefully concealed a few 
inches from the surface. 



Tackle, as tused at Cowra Farm for Hauling Down Trees. 


Clearing operations were commenced in June of last year, some 200 
acres being selected for this purpose. Further areas will be cleared 
later on, as time and circumstances permit. 
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The land is typical of a large extent of our wheat-growing areas, 
and the method of clearing adopted will no doubt prove interesting to 
a large number of readers of the Gazette, This method has the 
advantage of being effective?, and the apparatus required is not 
expensive. 

The following tackle is required : — 

200 ft. of 2 in. circumference wire rope, 

150 ,, 2^ in. ,, ,, 

Two pieces of 20 ft,, 3 in. circumference M^ire rope# ^ 

Three pulley blocks, size of sheaves, 8 in. x 2 in., viz., 1 treble sheave, 1 double 
sheave, 1 single sheave. 

The above outfit, with the necessary hooks and eyes spliced on, 
may be obtained from any of the leading houses in Sydney for under 
£ 12 . 



Clearing Operations, Cowra Farm showing Tree oeing Palled Down by means of Tackle. 


One of the short pieces of 3-inch rope, with the single sheaf block 
hooked on, is placed round the barrel of the tree that is to be pulled 
down, a ladder being brought into requisition to fasten the rope as 
high as possible. The 200 feet rope is reefed in pulleys of double and 
treble sheave blocks. The double block is hooked on to the other 
short piece of rope, which is then fastened round the butt of a 
neighbouring stump or tree, on the side on which it is intended to 
pull the tree. The end of the 150 feet rope is hooked on to the treble 
block, passed through the single block attached to the tree, and after 
the slack is taken up, is anchored by winding it round the butt of the 
stump or tree, where the other block is anchored, or if the stump or 
tree is small and not likely to stand the strain, to another tree in the 
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line of pull. A pair of strong steady horses is hooked on to the end 
of the 200 feet rope, and everything is then ready for the pull. The 
slack is taken out of the ropes, and by means of a strong steady pull, 
the tree will come down. 

The side from which the tree will be pulled will depend upon the 
shape and lean of the tree, the slope of the land, the direction of 
winds, if any, and the nearness or otherwise of anchor-trees. 

When the ground is soft and in good order, as is the case after or 
during rains, green trees up to 2 feet in diameter may be pulled down, 
taking almost every root with them without easing; and dry trees with 
sound barrels may be pulled down any size. If the ground is dry and 
hard, or the trees are extra large, it will be found necessary to ease them 
by removing the soil around the butt of the tree to a depth of a couple 
of feet, and perhaps cut some of the larger roots. It will thus be seen 
how important it is to take advantage of any wet weather, thus effect- 



Clearing Operations, Cowra Farm ; showing Trees as Pulled Out with Tackle. 

ing a great saving of labour. Five men and a pair of steady horses 
could pull down about five acres of ordinary timber in a day. 

In the case of stumps, or trees with hollow or defective barrels, 
they should be grubbed round well before commencing to pull, as there 
is often not the same leverage obtainable, and should the tree break 
off level with the ground, the butts and roots would have to be taken 
out in the ordinary way, thus necessitating a great deal of extra 
labour. * 

All blind stumps and roots that may have been cut in easing the 
trees are then taken out to a depth of 18 inches from the surface — a 
depth that will not interfere with future ploughing, and, if necessary, 
subsoiling of the area. These should be taken out thoroughly and 
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well, as it may save some broken ribs or chains when the first 
ploughing takes place ; but no matter how well this has been done 
the plough will be sure to detect some stray ones. 

The timber is a valuable asset on the farm, and nothing is being 
burned that is of any use. The practice of burning off everything 
that is not required at the time of clearing cannot be too strongly 
condemned, and yet how often do we see valuable timber ruthlessly 
destroyed simply because there is no immediate use for it. Trees 
having suitable barrels are being cut into lengths suitable for posts of 
barns, sheds, and ordinary fencing posts. These will be stacked in 
some suitable position, out of the way, and utilised as required. All 
portions not suitable for building or fencing purposes are cut up into 
lengths for firewood and stacked. Where the supply is much greater 
than what is required or likely to be required for some time to come a 
portion of it may be sold. 

The boughs, leaves, roots, and otherwise useless timber are then 
burned, and the ashes from these spread evenly over the surface make 
a very good fertiliser. 

In the clearing of this farm advantage has been taken of the native 
timber by leaving belts undisturbed in suitable positions for shelter 
purposes. In selecting these belts a number of things have to be 
taken into consideration, viz., the situation, aspect, prevailing winds, 
class of farming intended to be carried on, class of timber, &c. 

This matter of providing suitable shelter belts has not received the 
Attention it should have had amongst our farmers, and the ill-effects 
that follow the wholesale destruction of timber are already being 
severely felt in many districts. The area devoted to this purpose need 
not necessarily be large, and the benefits to be derived from having 
such belts in suitable situations on holdings must be apparent to 
every one. 

By a little careful consideration and forethought during the clearing 
-operations, a great deal of expense may be saved in later years. 
Everything that is of value should not be ruthlessly destroyed, and 
if placed in proper places will take up very little room, and be 
Always handy when required. 


Noxious Weeds. 

iSolanum rostra turn, Duval. — This bad weed, first recorded for Australia 
in the Gazette for March, p. 246, as having been found at Boggabri 
(between Werris Creek and Narrabri), has now turned up at Yass, on 
the Southern Line, in a diametrically opposite direction. I am afraid 
that this bad weed may now be expected in many other localities. 
This incident behoves landowners to send suspicious looking plants 
for determination. It will be figured later on. — J. H. Maiden, 
«Government Botanist. 
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Asparagus Culture at Batljurst Experimental 

farn). 

R. W. PEACOCK. 

At this farm 1.^ acres are under this crop, and it was planted in half- 
acre blocks. The first half-acre was planted in 1896, and is at present 
in its prime; it was cut for twelve weeks during this season. The 
second was planted in 1900, and yielded about half the quantity of 
the oldest area ; it was cut for eight weeks. The area planted in 1901 
was cut for four weeks. The 19U0 and 1901 beds, comprising an 
acre, were in point of yield not equivalent to the half-acre of 1896. 

The weather during the cutting season proved much cooler than in 
ordinary seasons, and the cutting was extended over a longer period 
than would otherwise have been the case. The season was not a 
favourable one for this crop on account of the cool weather. The 
value of the crop from the area was £79 158., which could be 
reasonably expected from 1 acre of asparagus in its prime. The 
prices obtained were wholesale, and ranged from 4s. to 5s. per dozen 
bunches. After deducting cost of cultivation, marketing, etc., a 
margin of profit from £40 to £50 per acre couid be obtained. 

From these figures it will be seen that this crop is worthy of 
more attention than is ordinarily given to it. A few of the reasons 
why it is not more extensively grown are that no return is obtained 
for the first few years, and also the impression that it is a difficult 
crop to grow, requiring a great amount of hand labour. The 
ordinary Australian farmer does not interest himself in such crops, 
and leaves them ratlier to the professional market gardener. 

In France and America, where this crop is grown very extensively, 
the methods employed are calculated to bring this crop into the 
province of the farmer. In America, asparagus farms of several 
hundred acres in extent are not uncommon, and the profits from them 
very satisfactory. This has been brought about b¥ the application of 
new methods of culture, which allow of the use of machinery. 

As I have had many inquiries respecting the growth of this crop, 
the following has been written to help those who are desirous of 
attempting it : — Asparagus is a branching herbaceous plant, attaining 
to the height of from 5 to 6 feet. It is a perennial, possessing a large 
root stock and fleshy roots, in which it stores nutriment to tide it 
over the winter. It is upon the vigour of this root stock and root 
system that its value depends, thus enabling it to send up, upon the 
return of warm weather, quantities of young sprouts, which are used 
extensively as a vegetable. Its period of most active growth is during 
the summer, it being dormant throughout the winter. 

B 
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Varieties , — Of the edible species, there are several of what are 
considered distinct varieties. These are probably the result of 
differences of soil, climate and culture. Of the varieties grown at the 
farm, Conover’s Colossal has proved the superior ; the others beings 
Erfurt Giant, Giant Dutch, White Mammoth and Camden Park. 

Choice of Soil and Situation , — Asparagus can be grown on a 
variety of soils, in fact any that could be made into a good garden 
loam. It thrives best upon sandy loams, moderately deep, and rich 
in vegetable matter. Heavy clays, and those with a hard pan, or any 
that are cold and wet should be avoided. Soils containing stones are 
undesirable, as such interfere with the cutting and cultivation. 

Situation , — As asparagus requires all the sun it can get, the land 
should have a Northerly aspect, and not shaded by trees and shrubs. 

Preparation of the Soil . — Soil which has been worked deeply and 

manured heavily 
with farm-yard 
manure for root 
crops, and kept free 
from weeds, is most 
desirable. The land 
should be subsoiled 
to the depth of from 
18 to 20 inches,, 
excepting in soils 
which are loose and 
friable to that 
depth. The old 
method of trench« 
ing to the depth of 
24 to 30 inches is 
not practicable in 
field culture, nor 
is it necessary. 
Asparagus is a 
deep-rooted plant 
where the con- 
ditions are favour- 
able for such — the 
roots of the eight-^ear old plant in Pig. I had gone to the depth of 
4 ft. 4 in. The deeper the working of the soil the deeper is the 
root development encouraged. The land should be thoroughly worked 
during the autumn and left to mellow during the winter, when it 
should be again ploughed and drilled ready for the reception of the 
roots in the early spring. 

The raised bed method as generally practised in garden culture is 
not to be recommended under Australian conditions, and is only 
permissible where an abundance of moisture is ensured. The flat 
field culture has much to recommend it. The distance apart to place 
the roots is a debatable question, and no hard and fast rules can be 
laid down regarding it. Where the soil is light and moisture limited 
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Pig. 2. 


The root-system of a plant of asparagus planted at 
Bathurst Farm in 1900— four years from seed. 


wide planting should be followed ; upon richer, moister soils they can 
be planted closer. Closely-planted beds soon become a mass of roots, 
which require 
very heavy feed- 
ing and watering 
to retain their 
vigour, eventually 
the over-crowding 
is apparent in 
weak, thin, and 
unprofitable 
sprouts. As the 
beds or fields will, 
with proper care, 
last a life-time, ii 
is important that 
the initial work be 
done thoroughly, 
and sufficient 
room left for root 
t' X p a n 8 i o n . I 

would strongly 
recommend the 
rows being drilled 
4 feet apart each 
way, and the roots set in their intersections. In light soils they ma; 
profitably be planted 5 feet each way. This method allows of cultiva 
tion both ways, which is 
a consideration in the 
eradication of weeds an 
conservation of moistun 
The drills should b 
opened out about 
inches deep and the root 
set in the bottom, car 
being taken to sprea 
the roots in their naturt 
positions, and the crowr 
covered by about 
inches of soil. If Blanche 
Asparagus is require 
the crowns should b 
placed about 6 inche 
below the surface ; : 

Green Asparagus the j 
should be planted shal- 
lower. The natural 

growth of the crown forces it towards the surface and the origin 
depth can be maintained by applications of abundance of farm-yai 
manure. The drills are levelled by cultivating towards the plants. 



. 3.— The root-system of a plant of asparagus plante 
at Bathurst Farm in 1901~three years from seed. 
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Raising Plants, — Fresh seed should be sown in the spring in well 
prepared soil in rows about 2 feet apart and about 4 or 5 inches in the 
drill. The seed germinates slowly and if soaked in warm water for 
twenty-four hours it will be hastened. Cover about 1 inch deep. 
The land should be well worked and kept free from weeds. By 
liberal treatment vigorous yearlings are produced. In setting out 
care should be taken not to expose them to the sun or drying winds. 
It should be done just prior to their new growth in the spring. 

Selection of Plants, — Only vigorous plants should be used. Select 
those that have the thickest, most succulent, and vigorous stems. 
Choose tall rather than shrubby plants. Vigorous yearlings are to be 
preferred. If two-year-old plants are used choose those with imperfect 
flowers which do not bear seed. Seed-bearing is exhaustive. 

After Treatment — First Year. — After planting out the land should 
be kept free from weeds throughout the summer, and frequently cul- 
tivated to conserve moisture. When the stems turn brown they 
should be cut down and either carted off or burned on the beds or 
fields. The land should be thoroughly cultivated, and where possible a 
liberal application of well rotted farm-yard manure applied ; this can 
be more economically applied during the winter than in the spring. 
Early in the spring the land should be again thoroughly cultivated, 
and any artificial fertilizer applied. 

Second Year. — The summer cultivation is continued, as it is most 
important. During the summer months the plants are preparing fresh 
stores of food in their roots and require liberal treatment ; neglected 
plants are longer before becoming remunerative. In the autumn 
the stems should be cut off before the seeds fall, as asparagus 
seedlings are one of the worst pests. Where practicable, it would 
be wise to go through the plants and cut out all seed-bearing 
stems rather than cut the whole before surrendering their nutriment 
to the roots. It should then be treated as during the first year. If 
the plants have been liberally treated, a light cutting may be 
taken off the following spring, care being taken not to cut too hard. 

Cutting, — Old established roots can be cut for about ten weeks 
before being let run up to stem. Younger roots must be cut lightly 
and treated with judgment. Throughout the cutting season, all small 
as well as marketable shoots should be cut clean away ; otherwise they 
exhaust the roots, and reduce the marketable output. The method 
of cutting varies with the demands of the market. If blanched 
asparagus is required, it should be cut when the tops show above 
the ground, and about 8 or 9 inches below the surface ; this system 
necessitates the earth being ridged over the crowns. In cutting, 
care should be taken not to injure other ascending shoots. For green 
asparagus, the shoots are cut when about 7 inches high, cutting 
about 2 inches below the surface. An intermediate method is to cut 
when about 4 inches high, and about the same distance below the 
surface. This product is then half white and half green. A great 
diversity of opinion exists respecting the merits of the different 
systems. Personally, I lean towards the green, as a larger pro- 



April 2, 1904.] Agricultural Gazette of N.S.W. 321 


portion is edible. After cutting— it should be subject to as little 
exposure as possible in the fields, and any dirt which may adhere to 
the stalks rinsed off ; it is better not to wash the whole stalks, and 
the less water used the better. If the bunches are to be kept over 
night, they should be dipped in clean water and stood on end upon 
clean straw which has been thoroughly wet. The bunches should be 
from 8 to 9 inches long, and tied with rafia or string. If for local market, 
one string is sufficient ; if to travel any distance, two are preferable. 
The stalks should be graded into different qualities. 

Asparagus, to be profitable, should be forced, and quick 
growing succulent shoots should be aimed at. To ensure such, the 
manuring must be liberal. Large quantities of farmyard manure mixed 
throughout the lower layers of the soil are not necessary, excepting 
when required to ameliorate heavy soils. Fifty or sixty tons of well- 
rotted farmyard manure to the acre is a fair dressing, and can be 



Fig. 4.— Average bunches of asparagus grown at Bathurst Farm. 

applied most economically after the stems are taken off in autumn* 
It should be well rotted previously, to destroy seeds of weeds, and 
worked into the soil by consequent cultivation. Applications of com- 
mercial fertilisers should be made in the spring, directly after the 
cutting is finished, and prior to cultivation, 
following have given good results : — 

250 lb. nitrate of soda, 

400 lb. superphosphate, and 
150 lb. muriate or chloride of potash. 

Common salt is now but little used by commercial growers ; the 
application of such manures as nitrate of soda and chloride of potash 
would to some extent take its place. Asparagus is unlike many other 
plants, and can stand a very large quantity of common salt. The 
mechanical condition of the soil should be kept good by applications 
6f farmyard manure, and commercial fertilisers used to supplement iL 


Applications of the 
^ per acre. 
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InjurioiLs Insects , — Asparagus is attacked by a number of insects 
which feed upon the plants, the most harm done in America being due, 
to two forms of asparagus beetles. They have not made their appear- 
ance at this Farm. 

Fungus diseuses . — The principal of these, causing serious damage, is 
Asparagus rust, which also has not appeared here. 


An Old Asparagus Bed. 

Some time ago when chatting about vegetables with Mr. Edward 
Twynam, late chief surveyor of New South Wales, he mentioned that 
he had an asparagus bed which was GO years old or more, and begged 
me to come and have a look at it. Well, a short time ago, when 
visiting Goulburn, I had an opportunity of seeing this bed, and a 
good many more interesting things besides. It appears that some 
years ago Mr. Twynam purchased the old house and grounds he now 
occupies, about two miles north of the city of (xonlburn. I expected 
to see some miserable looking old plants here and there, the remnants 
of an old garden, but my expectations were altogether out of it.'^ 
The old garden is an interesting one, and is chiefly au orchard with 
huge ancient apples, pears, plums, medlars, apricots and many other 
things besides, all in the best of health apparently. Some were 
bearing very heavy crops, especially the plums and apricots, the 
latter being ripe, and fine large luscious looking fruit, which seemed 
to be greatly appreciated by parrots, for there was hardly a ripe fruit 
which had not been bitten into by these pests. Some of the pears 
and apples are varieties which are now alifiost unknown, but never- 
theless good, and worth growing, and Mr. Twynam kindly offered me 
wood of any I would like to have. I was nearly forgetting the 
asparagus, I was so interested in the old orchard. There it was, a 
good-sized bed with fruit trees around, the plants well grown and 
most healthy. One would hardly believe that asparagus bad been 
growing here for upwards of 60 years ! But there was no doubt about 
it. Whether the plants had renewed themselves by seed I cannot 
say, perhaps so, or perhaps not, I think not ; but whatever may have 
been the case, they were not renewed by any artificial means. The 
soil is a deep light loam, evidently well suited for the plants, which 
are productive of excellent shoots every season. If they continue to 
be as well treated every year as Mr. Twynam treats them, it is difficult 
to predict how long this bed may continue to be productive. 

Considering the ease with which asparagus may be grown, its 
excellence as a vegetable, and the length of time the plants will 
continue to produce good shoots, it seems rather remarkable that it is 
not grown more extensively than is the case at present, for it is only 
occasionally that it may be seen in vegetable gardens. 

The name asparagus^’ is derived from a Greek word which signifies 
a young shoot before it unfolds its leaves. It is a native of Europe 
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and Asia, and seems to have been in cultivation for a very long period, 
probably 200 years or so, before the Christian era, for an ancient 
agriculturist named Cato who lived then is supposed to have 
discovered its good qualities, and recommended the use of sheep dung 
as manure for the plants. He considered that asparagus beds would 
be productive for nine years. Pliny, who lived about the beginning 
of the Christian era, wrote that asparagus, which formerly grew wild, 
so that every man might gather it, was, in his time, carefully cherished 
in gardens, particularly at Eavenna, where the cultivated asparagus 
was so fair and large that three heads would weigh a pound, and were 
sold for about three farthings. Many queer things were written 
about asparagus by ancient writers, but although extremely interesting 
and perhaps of some value, space will not permit a reference to them, 
but I may state that a celebrated herbalist named Gerarde, who lived in 
Queen Elizabeth's time, said that then asparagus was eaten “ Sodden 
in flesh-broth, or boiled in faire water, and seasoned with oile, 
vinegar, salt and pepper, then served at men’s tables as a sallade.” 

I find a reference in an old work about the beginning of last century 
that at Westburton, in Sussex, England, there was an asparagus bed 
70 years old, and this had supplied a family with abundance of 
asparagus all that time, — W, S, Campbell. 


Old Lime for Agricultural Purposes. 

A COBKESPONBENT asks whether lime that has been burned four or five 
years ago and has been exposed to the weather is any good for land in 
which fruit trees are to be planted. Also whether, if such lime were 
burned again, it would be improved? In reply, the Chemist states 
that burnt lime which has been exposed to the air for any length of 
time becomes converted into carbonate of lime. In this state (mild 
lime) it is still a valuable material, and supplies lime to the crop as 
well as exerting a sweetening effect upon sour soils, but the sweetening 
action is much less than is the case with freshly burnt lime. Mild 
lime has little or no action in the mechanical improvement of the soil. 
For this purpose, or for sweetening the soil, lime should be freshly burnt. 
If the lime which has been exposed to the air as described is re-bumt 
it will have all the properties of freshly burnt stone lime. 
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The Improveii)ent of Plants by Selection. 

HERBERT J. RUMSEY, DUNDAS. 

When purchasing seeds for our vegetable or flower garden we are 
sometimes inclined to be impatient at the number of varieties offered 
for our choice in the seedmen’s catalogues, and we often express the 
opinion that they are multiplied needlessly. Perhaps, to some extent, 
this is the case, but it is the persistent hunt for improvement by the 
seed-growers and dealers of the world that causes the varieties to be 
so multiplied, and it is this same hunting that so frequently results 
in something extra good being given to the world. Many of the 
novelties that are placed on the market with a great flourish of 
trumpets no doubt disappear mysteriously within a few years, the 
reason for this is not always that they were not as good as the intro- 
ducers claimed, but that they had not bred them long enough to fix 
their special characteristics, so that they would continue to reproduce 
faithfully. 

Most of our common vegetables have been improved from wild 
straggly plants of an almost fixed type to the nearly perfect forms of 
dozens, or even hundreds, of types now grown. 

Perhaps the most noticeable plant for illustration is the tomato. 
It has been improved by selection, in the short time of little more than 
a generation, from a weedy plant bearing small seedy fruit to its 
present perfection, and scores, yes, even hundreds of varieties ; and 
while we have in this plant one that is susceptible to improvement, on 
the other hand we have one that degenerates just as easily. This can 
be proved by allowing plants of the large-fruited varieties such as 
Buckeye State, Matchless, or Ignoturn to seed themselves and to run 
wild for a season or two, and we shall find fruit on them no better 
than the love-apple of our grandparents. The United States firm of 
A. W. Livingston have produced, perhaps, more valuable new tomatoes 
than any other in the world; at least fourteen or fifteen of our standard 
varieties originated with them. The late head of that firm made this 
fruit his hobby and pride, and such varieties as Livingston^s Buckeye 
State, Beauty, Golden Queen, and Stone, form a fitting monument to 
his memory. 

The output of tomato seed for one year from their establishment 
totalled 13^ tons, an enormous quantity when we consider that one 
ounce will produce more plants than would be required for an acre of 
ground. Through all the acres of ground requisite for producing all 
this seed, Mr, Livingston would hunt fdr some plant showing individual 
characteristics of value, differing from existing varieties. Seeds from 
these would be saved, and from such of the seedlings from these that 
showed the desired characteristics, seed would again be saved ; and this 
process continued until the type had been fixed and sufficient of the 
seed saved to offer to the public. 
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Another seed-grower, Mr, H. A. March, of Puget Sound, took up the 
growing of the Early Jersey Wakefield cabbage-seed. The type of this 
cabbage was good, but not 75 percent, of the heads from the best seed 
obtainable would come true to it. He grew a number of acres of it 
annually, selecting just a few ideal heads, these he would winter under 
glass, and grow his stock seed from for the next season, culling again 
any poor heads that made their appearance. 

By this system of selection a strain was produced which within ten 
years was considered the best in America, and all his stock of seed was 
ordered in advance. In 1895 I had the opportunity of testing a small 
packet of Marches stock seed in comparison with some of his ordinary 
seed, and some European seed sold in Sydney under the same name. 
From beginning to end the stock seed was in advance, and the 
European seed far in arrears. Every head from the stock seed pro- 
duced a perfect-shaped cabbage of the desired type, and the ordinary 
lot was not far behind, but the European had a majority of loose 
heads shaped more like Early York, but far from the correct type. 

The present head of the firm of Vilmorin, Andrieux, and Co., the 
great Parisian seed merchants, when addressing the seed-growers 
conference at the Chicago Exhibition, told of an experiment com- 
menced by his grandfather, and still being carried on, with the object 
of proving that it was possible by selection to alter a fibrous-rooted 
plant into a tap-rooted one like the carrot. For many generations the 
selection of plants with a tendency to a tap-root had little noticeable 
effect, but after a while the improvement became more marked, until 
at the time of his address the seed produced more tap-rooted plants 
than otherwise. 

A writer in the Southern Planter asserts that experience has proved 
that the old plan of omitting the tip and butt grains from the seed 
corn is wrong. He states that the New York Experimental Station 
tested for four years the relative productiveness of the different grains, 
with results slightly in favour of the tip kernels. The Kansas station 
produced the same results, while in Ohio they produced 2 bushels per 
acre more than the central grains. In the New York experiments the 
central grains outyielded the butt grains 1 bushel per acre, but in the 
Kansas and Ohio experiments the butt grains were more productive 
than the central. So that in saving only the central grains of the ear, 
the practice has been in favour of selection the wrong way. 

Selection has taken rather a serious turn in one part of Virginia, 
U.S.A. On their river bank lands the surface of the ground is about 
7 or 8 leet above the water-level. An ordinary variety of corn, 
carrying its cob 2 or 3 feet above the ground, would be destroyed by 
a flood of 9 or 10 feet ; while with a special selection of a variety called 
'' Oockes’ Prolific,’' which bears its cob from 7 to 10 feet from the 
ground, it will take 15 to 16 feet of a flood to injure the grain. 

These are but isolated instances of the improvement to be obtained 
by selection, but every farmer or gardener can prove for himself what 
can be done in this line. 

While it does not pay for a man to save his own seed when a few 
miserable plants that have been too poor to harvest have been allowed 
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to go to seed, if the best and earliest (where earliness is desirable) are 
saved, the finest ears of wheat, the maize bearing the most regular and 
largest number of cobs, the finest tomato, or the best shaped carrot, 
he will find that in a few years he will get a strain of acclimatised seed 
equal, if not superior, to any that he can buy. 

With pumpkins, marrows and squashes, and the different varieties 
of melons and cucumbers, it is a more difficult matter to save seed true 
to name, as, unless each variety is grown separately, and in an isolated 
position, the seed will be crossed. We cannot guarantee that the seed 
of a good pumpkin will produce equally good ones, as the pollen from 
the male blossoms of one variety may be carried comparatively long 
distances by bees and other insects to the female flower that produced 
this fruit. We frequently hear it said that the bees have inoculated 
the pumpkins or melons, but comparatively few seem to understand 
that the crossing had been done on the parent plant, and not in the 
crop under notice. 

It is interesting to notice that selection in the pumpkin and squash 
tribe has taken an altogether different line with our American friends 
to what it has with us. With them a good (winter) squash is about 
equal to our best pumpkin (I have known people to fail to distinguish 
between a Hubbard squash and an ironbark pumpkin when cooked), 
while they advertise their pumpkins to be good for pies. 

I do not wish to infer from these remarks that I ascribe all the 
recent improvements in plants to the results of selection, for the 
efforts of careful men such as Vilmorin in Paris, Luther Burbank in 
the United States, and the botanic experts of Kew in hybridising and 
crossing with a definite end in view, cannot be overlooked ; but, as 
this is another phase of the subject, it should be considered separately. 
Suffice it to say that the combined results of selection of natural 
improvements and careful breeding have given us the great improve- 
ments in types of economic plants with which we open the twentieth 
century. 


Samples of Wheats for Trial. 

For the convenience of farmers desirous of trying some of the new 
rust-resistant wheats, including Bobs, Nutcut and others, bred by 
Mr. W. Farrer, Wheat . Experimentalist to the Department, arrange- 
ments have been made for the distribution, on application, of small 
packets. Larger quantities up to one bushel may be obtained at 6s. 
per bushel. Applications should be addressed to the Director of Agri- 
culture, Sydney. 
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Tl]e ^rnjy Worn) ( Leucaniaunipuncta^ Haw.J 

ii) yVustralia. 

WALTER W. FROGGATT, F.L.S., 

Government Entomologist. 

The passing season (1903-4) was heralded in with such abundant rains, 
after a continuous run of dry years, that the effect upon all the native 
vegetation was marvellous, and in places where not a single blade of 
grass existed less than twelve months ago, a rank growth of grass, 
thistles, Mexican poppies, native and introduced weeds, and herbage 
covered the plains, and on the river flats reached as high as one’s head; 


Moth. , 


Larva. 


The Army Worm. 

and all the cultivated crops responded to the magical rain in a like 
manner. The recuperative power of plant life was also, as might be 
naturally expected, supplemented with a corresponding appearance of 
insect pests, particularly those that fed upon foliage, such as moth and 
butterfly caterpillars, which are regulated by the abundance or other- 
wise of their food supplies. It is somewhat of a problem how insect 
eggs retain their vitality through the long droughts. One of the 
reasons, that after such periods the great increase of caterpillars is so 
evident, is that with the scarcity of their host insect, the countless 
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parasites that destroy the eggs and larvae have vanished. Thus every 
egg laid by the surviving moths becomes fertile and gives birth to a 
grub; and when we know what an immense number of eggs a single 
noctuid moth can deposit, if they once pass on into the second brood 
unhampered by parasites the multiplication can be accounted for. 

A great number of different species of caterpillars were observed, 
even the Scotch thistles being stripped of their leaves during the 
year, but only one species appears to be responsible for the wide- 
spread damage caused by the plague caterpillars of this last season. 

The first appearance of the army worm in the State was early in 
October, at Singleton, where, in a paddock of about 22 acres of wheat 
(which the owner considered should have gone about 16 to 20 bushels) 
the caterpillars had taken possession, nothing but the bare stalks 
were standing at the time of my visit, the evening of the 14th of 
October. Looking over the field one saw every head that had not 
been nipped off occupied by from one to three caterpillars devouring 
the soft green wheat out of the hulls, and the owner did not obtain a 
single grain. Outside the whole paddock was swarming with the 
grubs in all stages of development, crawling along the fences in 
countless thousands. The Camden district was next invaded, and the 
army worm did an immense amount of damage to crops and grass 
about Camden, Penrith, Windsor, Eichmond, and many other centres. 
On the 3rd October they appeared in numbers in the oat paddocks at 
the Hawkesbury College, where I collected them in all stages of 
growth, and a few days afterwards they had increased to such an 
extent that the Principal had to have all the oats cut down and carted 
away to the hay sheds. 

One of the most serious outbreaks was in the Tamworth district, 
where a great deal of English barley is grown and for which they 
appear to have a particular liking. Mr. C. Jefferies Britten, one of 
the largest growers, wrote to me as follows after applying for me to 
visit his place while I was unfortunately away on the northern 
rivers : — 

I am very sorry that you were unable to come to see the extent 
of the havoc wrought by the caterpillars, as without seeing it was 
incredible. They took the whole 600 acres of my barley as if a 
stripper had been through it, and did great damage to the remaining 
400 acres. I estimate my loss through caterpillars at fully 6,000 bags, 
and think that I make no exaggeration in saying that over 20,000 
bags of barley have been destroyed in this district. The greatest 
harm was done to the early crops, the later escaped fairly well, and 
odd paddocks here and there were not touched at all. 

^^The caterpillars first showed to any extent in the last week of 
Octobei" and were attacking the barley that was nearly ripe. On 
November 11th we had 50 points of rain and then the disaster came^ 
Up to this considerable damage had been done, but there was still 
80 per cent, of the crop left, by the 13th there was none of the 600 
acres to which I referred to before. 

The rain seemed to make the straw soft enough for them to, eat 
off every head. 
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To-day the brewery is full of moths, which I think come from the 
barley caterpillars, some of which I enclose/^ 

The last report that I have received of their appearance is in the 
Bombala district, where in January they were destroying the late 
vegetation well into the middle of the month. 

Victoria shared in the visitation and many notices appeared in the 
southern papers of the amount of damage done to the crops all round 
Melbourne and Gippsland. 

All over the Darling Downs and southern Queensland through 
October and November they were inflicting a good deal of damage on 
all classes of crops. 

When the caterpillars were first examined they appeared to so closely 
resemble the larvae of the climbing cutworm described by me in this 
Gazette when they appeared in the Camden district in 1898, under the 
name of Plegetonia carho, Gn., but since determined as 8podoptera 
exempta, Walker, that I thought they must be the same thing. As 
soon as the moth appeared it was compared with named specimens of 
Leucania tm'qmjicta in the departmental collections taken at the 
Clarence River ten years ago, and found to be identical with this 
well-known American pest. 

Leucania unipimcta, Haworth, is one of the most destructive cater- 
pillars found in North America, and is well-known in the United 
States under the name of the Army Worm,^^ and every book I have 
consulted dealing with economic entomology has something to say 
about the damage it has caused to the farmers in the settled districts. 
I here transcribe Sanderson^s graphic description Insects Injurious 
to Staple Crops Being a species native to this country, these 
worms may always be found east of the Rockies on low rank growths 
of grass which form their habitual breeding grounds. Yet, though 
the moth is widely distributed, its chief injuries have been in the belts 
from Eastern Iowa to Maine, from Northern Texas to Northern 
Alabama, and east to the Blue Ridge mountains to Northern North 
Carolina. Even in these regions, however, the worms have never been 
recorded as injurious for two successive years, and the only recent 
outbreaks have been in 1801, 1875, 1880, and 1890, though serious 
injury is almost annually done in restricted localities. Only when 
their usual feeding places are exhausted, — or when through favourable 
climatic conditions, or the destruction of large numbers of the parasites 
which hold them in check, they increase in abnormal numbers — do 
they assume the marching habit and mass in armies. It is rather 
interesting to note what Sanderson 8 a 3 ^s about them, ‘^^that the army 
worm seldom appears in the same places two years running.’^ 

At Singleton I noticed an immense number of our large rod-legged 
ichneumon {Rhyssa semipunctata, Kirby) hovering over the fields 
infested with the cutworms, so that a large percentage would be des- 
troyed by these parasites before the coming season. 

I am not aware that any of our plague caterpillars have been pre- 
viously identified with the ^^American Army Worm, though the moth 
appears to have been a resident of Australia for many years, and may 
have been introduced in fodder. 
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The eggs are laid upon the grass and the caterpillars are so small 
that it is some time before they are likely to attract any notice. When 
adult they are of the usual cylindrical naked type of noctuid cater- 
pillars, with three pairs of true legs, and also furnished with four pair 
of well-developed abdominal claspers and anal appendages, so that 
they can climb and cling well, though when touched they invariably 
wriggle and drop down to the ground at once. They measure about 
1 J inches in length and are of a general dull olive-green tint varying 
to brownish-yellow ; the head lighter with three parallel light stripes 
one down the centre of the back with another on either side, below 
which is a darker bar followed with an irregular lighter band along 
the lower edges of the segments. 

When ready to pupate they crawl into the loose soil and change into 
the usual naked brown chrysalid, and remain in this state some time, 
their development being accelerated or retarded by the heat of the 
weather, if fine and warm about ten days completing this stage. The 
moth measures slightly over inches across the outspread wings, of 
a uniform reddish-fawn colour, varying in some cases to lighter brown 
with a metallic sheen (in a bright light) over the whole of the upper 
surface. The forewings are very finely speckled with little black 
scales, which form indistinct bands towards the extremities and with 
one very distinct mark in the centre. The hind wings silvery light- 
brown, darkest towards the outer margin and both pair delicately 
fringed with fine down. Viewed from the underside both pairs of 
wings are blotched with dark-brown towards the tips, and the abdom- 
inal covering of downy hairs spc^ckled with black. 

The sudden appearance of great swarms of white butterflies {Pierw 
teutonia, Fab.) passing over the eastern towns simultaneously with 
the advent of the caterpillar plague, led many people to believe that 
there must be some connection between the two visitations, and a 
great number of letters were received from all quarters bewailing their 
advent into the district, although in reality there was no connection 
with them. These great clouds of butterflies had been born in the 
far western scrubs, where the larvae feed almost exclusively upon 
several species of wild caper bushes, the commonest of which are the 
warrior bush {Apophyllum anomalum) and the wild orange {Capperi^ 
mitchelli). The bountiful rains caused a luxuriant growth of the food 
plants, and account for the immense numbers of butterflies that must 
have bred out in the western lands, where, impelled by some 
mysterious instinct, they arose into the air and flew to the eastern 
lands. Nearly all the specimens captured near Sydney were worn and 
unfit for specimens, which showed that they must have travelled a long 
way before they reached us. 

Several correspondents were most emphatic about the butterflies 
laying their eggs in their gardens and producing a crop of cutworms > 
but, with the exception of stripping the foliage off some of the 
examples of Capparidse growing in the Botanic Gardens, they did no 
harm. 

A good drawing and the life history of the common white butterfly 
[Pierif< teutonia) is given in the Gazette, vol. x, 1899, page 74. 
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Rsmedws and Preventive Measures, 

One of tlie most successful methiods of checking the advance of any 
species of cutworm^ and the army worm in particular, is that of 
ploughing a clean cut furrow round the paddock tov^ards which they 
are feeding. When the caterpillars come to this obstacle in their line 
of march they crawl down the bottom of the furrow and follow it 
along. In it should be cut pot holes with clean cut sides into which 
they will collect in thousands and can readily be destroyed with a 
spade, tar, lime, or simply filling in with a rammer. Of course, the 
work must be done carefully and no breaks left in the furrows, but it 
will pay a thousandfold if done before the caterpillars have entered 
the paddock. 

This method is advocated by Flint in an appendix of the second 
edition of Dr. Harris^ Insects Injurious to Vegetation, published in 
1861, and had been successfully used in the great plague of army 
worm in the United States. Where the country is level and the 
caterpillars are crossing level ground, brush harrows or a roller run 
over the ground will kill immense numbers while they are feeding. 
Spraying round the crops and fields with Paris green will sometimes 
turn them, and with most species kill those feeding upon the sprayed 
plants, but its action is somewhat uncertain. 

Of course, if caterpillars are already in the field or have hatched out 
in the growing crop, it is a very much more serious matter to get rid 
of tliem : but in many places, three years ago, when the caterpillars 
were just as bad and the crops were short, rolling the crops wm 
resorted to with very good results and the crops did not suffer, but 
this could only be done with very late crops. 


Horses and Cattle Eating Bark. 

Mk. W. Hutchison, of Kinfanus, Barmedman, writes : — 1 have 
noticed from time to time references in the Gazette to horses eating 
the bark off box trees. Your correspondent seems to think that it is 
from want of salt, but I do not think that can be the cause, because I 
have a salt trough at the foot of a box tree, and I have frequently seen 
my horses licking the salt and then eating the bark of the tree till they 
have now completely killed the tree, having eaten all the bark as high 
as they could reach. I have also seen them eating dry bark on a shed 
in the paddock. The reason I assign for it is dry feed, as I have not 
noticed them doing it since the drought broke. I have been told that 
it is the want of potash, and that a handful of boree ashes among 
their feed will stop them.^^ 
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Sheep’s Burnet {Poterium sanguisorba^ Linn.). 


Bathurst Farm. 

A SMALL paddock containing light soil of rather poor quality was sown 
with this fodder plant in September, 1902. It was planted in drills 18 
inches apart. Notwithstanding the drought it grew well, and was fed off 
by sheep several times during the season. In the spring of 1903 it was 
let run up to seed, and was harvested in December with a string 
binder, the yield of dressed seed being 263 lb. per acre, which, at Is. 
per lb., represents £13 3s. per acre. As the plants ripen their seeds 
irregularly, a large quantity had fallen before harvesting. Upon a 
portion of the paddock where the first foot of surface soil had been 
taken away the crop did comparatively well, and I do not know of 
any other fodder plant which would have adapted itself so readily. 

It is a per- 
ennial herb, 
growing from 
1 foot to 2 feet 
high. It pos- 
sesses a long 
tap root, 
which enables 
it to w i t h - 
stand a con- 
s i d e r a b 1 e 
amount of dry 
weather. It 
remains green 
throughout 
both winter 
and summer. 
Whilst young 
it is a good 
fodder plant, 
particularly 
for sheep ; 
when allowed 
to grow old it 
It stands a con- 
mixtures. Its 




Sheep’s Bun 


in 


becomes somewhat woody, and is not relished, 
siderable amount of stocking, and is valuable 
principal characteristics, which should recommend it for Australian 
conditions, are its drought-resistance, its ability to thrive upon poor 
soils, and its perennial habit. 

It can be sown either in the spring or autumn. The seed should be 
covered lightly. If drilled in, 4 to 5 lb. per acre would be sufficient; 
if broadcasted, 10 to 15 lb. I can strongly recommend it for the light 
soils of this district. — E. W. Peacock. 
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Analyses of Commercial Fertilisers in f(.S.W. 

A. A. KAMSAY and C. R. BARKER. 


1904 List. 

The accompanying list of manures obtainable in New South Wales, 
togetlier with their composition as determined by analysis, and their 
price, is the result of revision of the list issued in April, 1908. The list 
is compiled in the interest of the farmers ; and it is hoped that it may 
serve as a guide to those requiring any particular class of manure. In 
every case the figures given are those obtained from samples submitted 
to the Department for analysis. 

A word is necessary in explanation of the column giving the values^^ 
of the manures. These figures are calculated from the composition of 
the manures as represented by analysis, a definite unit- value being 
assigned to each of the fertilising ingredients. The units on which 
the values hero given are computed are as follows : — 

Unit- VALUES of fertilising ingredients in different manures for 1904. 


Per unit. 

Nitrogen in ammonium salts and nitrates... ... 12s. lid. 

,, in blood, bones, offal, &c. — fine... ... 12s. Gd. 

Phosphoric acid in bones, offal, &c. — fine... ... 2s. Id. 

Potash in sulphate of potash ... ... ... 5s. 2d. 

,, in muriate of potash ... ... ... 4s. lOd. 

Phosphoric acid in superphosphate and mineral 
phosphate — 

Water-soluble ... ... ... ... osv 

Citrate-soluble ... ... ... ... 3s. Gd.' 

Insoluble ... ... ... ... ... 2s. 


Price per lb. of fertilising ingredients in different manures for 1901. 

Pence per lb. 


Nitrogen in ammonium salts and nitrates ... ... G‘9 

„ in blood, bones, offal, &c. — fine ... ... G’8 

Phosphoric acid in bones, offal, &c. — fine ... ... 1*1 

Potash in sulphate of potash .. . ... ... ... 2*8 

,, in muriate of potash ... ... ... ... 2‘G 

Phosphoric acid in superphosphate and mineral 
phosphate — 

Water-soluble ... ... ... ... 2*7 

Citrate-soluble ... ... ... ... 1*9' 

Insoluble ... ... ... ... ... l*b 

c 
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To determine the value of any manure the percentage of each 
ingredient is multiplied by the unit-value assigned above to that 
ingredient^ the result being the value per ton of that substance in the 
manure. For example^ a bone-dust contains 4 per cent, nitrogen and 
20 per cent, phosphoric acid : — 

4 X 12s. 6d. = £2 10s. = value of the nitrogen per ton. 

20 X 2s. Id. = £2 Is. 8d. = value of the phosphoric acid per ton. 

£4 11s. 8d. = value of manure per ton. 

^t must bo clearly understood that the value thus assigned, depending 
solely upon the chemical composition of the manure, does not represent 
in all cases the actual money value of the manure, which depends upon 
a variety of causes other than the composition, and is affected by local 
conditions. Neither does it represent the costs incurred by the manu- 
facturer in the preparation, such as bagging, labelling, &c. It is simply 
intended as a standard by which different products may be compared. 
At the same time, it has been attempted to make the standard indicate 
•as nearly as possible the fair retail price of the manure, and the fact 
that in the majority of cases the price asked and the value assigned are 
fairly close shows that the valuation is a reasonable one. To economise 
space, only those ingredients are given whose presence directly 
affects the value of the manures. Full analyses can be obtained if 
desired. 

With regard to Part II (Bone-dusts, &c.), it will bo observed that 
rtlie state of mechanical division of these is given as fine,^’ medium,’' 
and coarse.” Fine ” is the portion which passes through a sieve 
of 50 linear meshes to the inch, medium. ” is the portion passing 
through a sieve of 12 meshes to the inch, but retained on the 
50-mesh sieve, and coarse” is the portion retained by the 12-mesh 
sieve. 

The valuation has been made irrespective of the fineness of division, 
and is based on the amounts of fertilising ingredients only, but it 
must be borne in mind that finely ground bone-dust acts more rapidly 
than coarse, and that unground fragments of bone only become avail- 
,able as fertilisers very slowly. 

In the table of mixed fertilisers, &c., it will be noticed that three 
columns are assigned to phosphoric acid, and a different unit value 
assigned to each — water-soluble, citrate-soluble, and insoluble. When 
bones or mineral phosphates are acted on by sulphuric acid, a portion 
-of the tricalcic phosphate is converted into another lime compound, 
known as monocalcic phosphate or superphosphate. This compound 
is soluble in water, and it is to its presence that the rapid action of 
the phosphate is due. This is the ^^water-soluble” acid of the table. 
In many superphosphates, however, a considerable portion of this 
compound has undergone change. This change may be due to the 
salts of iron and alumina present, or to the length of time it has been 
kept, and it results in the formation of a third lime compound, bi-calcic 



Mpril 2, 1904.] Agricultural Gazette of N.S. TF. 386 


pliospliate. This is known as reverted^’ or retrograde’^ phosphoric 
acid, and being insoluble in water, but soluble in ammonium citrate, 
is here given under the heading of ^^citrate-soluble.” A value has 
been assigned to the phosphoric acid in this condition intermediate 
between the others. Its manurial activity has been found to be very 
little less than that of water-soluble acid. 

As many manure manufacturers prefer to use the term reverted,” 
it is well to keep in mind that in this list the term is identical with 
citrate-soluble.” 

In the fourth table are a number of waste products which may in 
many cases be economically utilised. 


When purchasing a manure always insist on a guarantee of its 
‘Composition as determined by analysis. 

Artificial manures should be mixed with about three times their 
weight of dry loam, and distributed evenly. 

Never add lime to a manure containing sulphate of ammonia or 
blood and bone manures, as in these cases loss of nitrogen results ; 
and when lime has been applied to the land do not use such manures 
until about three weeks afterwards. 

The accompanying fertiliser diagram, which represents in a graphic 
manner the points to be taken into consideration in the mixing 
of different manures, is being reproduced in the hope that it will be 
found useful to farmers who make up their own mixtures. The diagram 
originates with Dr. Geekens, Alzey, Germany, and is taken from an 
article by Mr. Leo Buring in the Gardoi and Fiidd of 10th October. 
190d. 
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iV. — WASTE-PfiODrcTS, Ashes, &c. — continued 



1 per cent, of the phosphoric acid is water-soluble. tThe total nitrogen contains 1'12 nitric nitrogen, -84 ammoniacal nitrogen, '28 organic nitrogen. JThis analysis was 
made by Mr. J. C. H. Mingaye, and the total nitrogen contains 1'70 nitric nitrogen, '64 ammoniacal nitrogen, and 2'42 organic nitrogen, 
a 4*86 per cent, phosphoric acid is water-soluble. b 3 03 per cent, phosphoric acid is water-soluble. c '42 per cent, phosphoric acid is water-soluble. 
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Forestry. 


Introductory, 

Arrangement.s having been made through tlie courtesy of the Department 
of Agriculture under which a portion of the Agricultiiral Gazette is in 
future to be devoted to forestry, it is anticipated that much benefit 
will accrue to this interest in having an official organ for the publi- 
cation and dissemination of information relating to it. 

The want of a medium through which officers might express their 
views on many of the problems which surround the forestry question 
has long been felt, and it is anticipated that the officers connected 
with the Department will take advantage of the Gazette for the purpose. 

In duo course it is also contemplated to obtain suggestions on 
different questions through this channel, and to publish in a collective 
manner the results of such in(|ulries. 

Departmental changes and other items of interest will also be 
published in the Gazette with the object of encouraging that eetprit de 
corps which is so essential to the success of administrations, the officials 
of which are widely separated. 


Some Practical Notes on Forestry suitable for New 

South Wales, 

Bv J. H. MAIDEN, 

(U)veniinent liotaiiist and Director of the Botanic Gardens, Sydney. 

I. 

We have no manual of New South Wales forestry, and the notes I 
give may be useful provisionally. Perhaps later on they may be 
gathered together and supplemented ; in that case the arrangement 
may be modified. 

The Seed. 

Most plants originate, naturally or artificially, from seeds, and 
hence it is very important that the best seed, true to name, should be 
secured. So much depends on good seed that no trifling initial 
expense should stand in the way. Avoid cheap, stale, badly-saved 
seed. Pay a fair price for it. Of course seeds vary in their keeping 
power; some may be stored without detriment for a number of years 
{e.g.y wattles), others, e.g,, imported oaks {Qiiercns) and black apple 
[Sideroxylon aiistrale), perish very quickly, and should be packed in 
charcoal or soil for transport immediately they are taken from the 
tree. 
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Most seeds have to be gathered before they are fully ripe (this 
applies chiefly to dehiscent fruits), or else they cannot readily be saved. 
For example, the capsules of the Red Cedar {Cedrela australis) and the 
follicles of the 8ilky Oak [Grevillea robusta) suddenly open, and their 
winged seeds fly away, 'flhis is partly the reason why these seeds are 
always expensive. They should, therefore, be gathered before the 
opening of the fruits. They can be caught on a sheet and dried out 
or draughts or wind or of bright sunshine. 

One cannot in the space allotted deal with all kinds of seed, but 
caution should be exercised in regard to them, — as regards quality, 
their treatment, &c. 

Testing of seeds, — This is a subject which is worthy of special 
emphasis in connection with forestry. We have not a complete seed- 
control station in connection with our Department of Agriculture, 
but agricultural seeds may be tested as to name, germinating power, 
and purity. The germinating power of seeds is, of course, of paramount 
importance to the farmer. Not only do seeds vary considerably in 
the length of time they may be safely kept before sowing, but 
there is often much variability in seeds in the same parcel through 
admixture and other causes. I cannot do justice to this subject on the 
present occasion, but I venture to refer to two excellent papers, which 
will well pay perusal.* Hardly less valuable is a paper by another 
authort belonging to the same Department, where homely appliances 
for the testing of seeds are described. It has long been a matter of 
surprise to me that seed- testing is so little practised by farmers. Of 
course, as regards the more difficult points that present themselves in 
these investigations, the farmer would do well to appeal to the Depart- 
ment of Agriculture for help, but, as a rule, with very little practice, 
and with appliances to be found in every household, he can test the 
germinating power of most seeds as well as anybody. And if the 
citizen whose purchases of seeds are limited to those required for the 
horticulture of a suburban garden were to adopt a similar plan, much 
heartburning would be saved, and the precautions of seedsmen for the 
supply and distribution of good seed would be promptly increased. 

Industry of seed-coUecMng, — Most of the forest seeds collected in 
this State are those of Bucalypts, trees difficult to discriminate. 
But that does not in any way justify collectors in supplying mixed 
seed or seed with misleading names. I feel indignant as evidence is 
furnished to me of the carelessness of the suppliers of indigenous 
seeds. If a man desires to learn the names of his seeds, botanists 
will help him without fee or reward, so that ignorance can be no 


^ a. “ Seed Control : its aims, methods, and benefits,** by Gilbert H. Hicks (U.S. Dept, 
of Apriculiure), Bead before MassachuTOtts Hort. Soc., Feb. 8, 1896. Boston, Rockwell, 
and Churchill ; pp. 28. b, “ Pure Seed Investigation,’* by the same autlior, reprinted from 
the Year Book of the U,S, Dept, of Aprioulture for 1894. The same botanist is author of 
Circular No. 6, Divijion of Botany of the same Dept., entitled “ Standards of the purity 
and vitality of Agricultural Seeds.” 

t A, J. Pietors^ — “Testing Seeds at Home,” reprinted from Year Book, TT.S. Dept, of 
Agriculture^ 1895. 
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man’s excuse in this matter, and a man who supplies named seed of 
whose origin he is ignorant or careless is a delinquent of a peculiarly 
despicable kind, one whose wickedness can only be found out after 
the lapse of years, when perhaps reasonable hopes have been blasted. 
I would like to see the purveyors of false seed subjected to the 
penalties of a draconian law. Human nature is much the same every- 
where, and our people are no greater delinquents in this respect than 
those of other lands, but I have personal experience in these matters 
when I say that the disastrous effects of the distribution of ill-named 
or bad seed are comparable, as regards agriculture, forestry, and 
horticulture, to droughts and pests. Planters of all kinds have quite 
enough discouragements of an unavoidable character without being 
saddled with others absolutely within human control. 

Danger of planting inferior species , — Whether plantations are made 
by Government or by private persons, the importance of planting only 
useful species cannot be overestimated. I have seen plantations in 
Australia which should now be revenue-producing, but the timber has 
no known use, and forms inferior fuel. It is, in fact, unsaleable. In 
re-afforestation operations, by means of our indigenous trees, it is 
necessary to emphasise this point very distinctly. This brings me to 
one phase of the seed question. The selection of suitable seed is not 
by any means a matter resting solely with the seedsmen. Customers 
(official bodies and individuals) ask distinctly for seed of species which 
we know to be inferior. The reason of this is, in some cases, owing 
to the fact that through the confusion of botanical writers in regard 
to the merits of trees of the especially difficult genus Eucalyptus, 
species have received praise which is not really due to them, and 
planters, observing these favourable remarks, have placed their orders 
accordingly. The lesson to be learnt is that grave responsibility 
attaches to the man who, through imperfect information, praises a 
tree. The tendency to speak in superlatives as to the excellency of 
our native vegetation is growing, and should be restrained, and a man 
who is deceived by glowing accounts of our trees is apt to underrate 
them when the reaction takes place. 

I think I am right in asserting that very few of our landowners 
have cultivated any considerable number of trees for timber. In the 
northern hemisphere this practice is well established, and it is a matter 
well worthy of consideration, by many of our country people, to what 
extent the planting of trees will afford profitable employment for 
capital and land. At the same time, as a very general rule, I adhere 
to my often-expressed view that we require conservation, rather than 
fresh planting, in New South Wales. 

Bdsirability of raising Elanta in the District in which they are 

to grow. 

There is great advantage in raising plants in the district in which 
they are afterwards to be planted out, as all sorts of risks are incurred 
when plants are moved from a distant locality. Plants stand a better 
chance if raised from seed ox cuttings from plants growing in soil and 
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climatic conditions approximating to those of their new home. Of 
course, a good deal of experimental work requires to be done in New 
South Wales, and it is not possible to predict, in many cases, whether 
a certain plant will succeed or not. If we do not make departures we 
shall not progress in human knowledge, and I do not wish to discourage 
experimental work, but many residents in country districts only wish 
to plant to a limited extent and desire to be as safe as possible. 

Having obtained the seed, the next step is, at the proper season, to 
sow it. As in this, so in all other important gardening * operations, 
I recommend professional assistance to be secured wherever possible, 
for it is the best and most economical course. A professional gardener 
should always be employed for pruning and spraying, and to supervise 
the planting. 

Public bodies which have not the funds to employ a gardener the 
whole year round, will find it in the highest degree desirable to employ 
one for one or two of the winter months, and to pay one a retaining 
fee to report and advise on the plantations at stated periods during 
the year. It is understood that what follows is only intended as a 
guide to those who have to rely on their own resources. 

Propagation of Trees other than by Seeds. 

Some plants, such as planes, willows, poplars, elms, tamarisk, may 
be propagated by cuttings or divisions. 

Layering is a comparatively costly operation and is only practised 
with valuable horticultural stuff such as Camellias, Viburnums, &c. 

[To he continued,) 


Fodder Plants eor Distribution. 

Seeing the important part played during the late drought by trees of 
fodder value in preserving the life of stock, the Department of Forestry 
recently brought under the notice of the Minister for Lands the 
desirability of fostering and encouraging the growth of fodder trees by 
pastoralists and settlers, and in view of the probability of a succession 
of favourable seasons the Minister has approved of that Department 
propagating a large number of fCarob or Algaroba Bean, and Kurra- 
jong trees, for distribution to pastoralists and settlers on the following 
terms, viz. : — 

1. In sufficient numbers to plant from 1 to 5 acres (about fifty plants 

to the acre) to be planted in lines or clumps as the recipient may 
elect. 

2. The site for planting to be ploughed and subsoiled to a depth of 18 

inches, and to be securely enclosed with a stock and vermin proof 
fence. 

^ Most of the ordinary operations of forestry are familiar to the skilled gardener, or 
he is the man who, by reason of his training, is best able to supplement his own know- 
ledge with special forestry practice. 

t Note. — Carol) trees will not be ready for distribution this (1904) season. 



April 2, 1904.] Agricultural Gazette of N.S. W. 345 


3. The Department to supply the trees and the recipient to pay freight 

and cost of delivery of same. 

4. Should it be desired the Department will undertake the planting of 

trees if a guarantee, for payment of rail or coach fares of two 
nurserymen and their wages at 10s. per diem, be given. 

5. Two months’ notice, prior to 1st June, in each year to be given of 

intention to take advantage of the Department’s offer, and the site 
for })lanting to be in every case prepared and ready for planting, 
not later than Lst May in each year. 

6. Applications to bo addressed to the Officer-in-Charge of Forestry, 

Sydney. 

The following description of the fodder trees referred to is furnished 
for the information of intending applicants. 

From Maiden’s “Useful Native Plants of Australia.” 

The Kurrajong, Sterculia diversifolia . — Cattle and sheep are fond of the 
leaves and branches, and in some dry seasons have existed for long periods 
on scarcely anything else. 

From Mueller’s “Select Extra Tropical Plants.” 

The Carol) Tree, Gcratonia siliqua . — Indigenous to the Eastern Mediter- 
ranean regions. J t attains a height of 50 feet and resists drought well ; succeeds 
best in a, calcare^^us subsoil ; the saccharine pods, Algaroba or St. John’s 
Bread, of value for domestic animals. In some of the Mediterranean countries 
horses and cattle are almost exclusively fed upon the pods ; the meat of sheep 
and pigs is greatly improved in tlavour by this food, while its fattening pro- 
perties are twice tliosc of oil cake. Instances are on record of a tree having 
yielded nearly half a ton of pods in a season. 


Departmental. 

The Minister for Lands has approved of the appointment of the 
following officers as a Committee to collate information and deal 
with the question of classification of State lands for forestry pur- 
poses^ viz. 

Mr. J. W. Allworth, Chief Surveyor, Lands Department. 
Mr. W. H. Capper, Chief Clerk, Lands Department. 

Mr. R. Dalrymple Hay, Officer-in-charge, Forestry. 
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Cooijamble District— fron) ai) Agricultural Point 

of View. 

W. H. CLARKE. 

^PoR the man who desires to grow wheat on a large scale as a main 
orop, the tract of country traversed by the Dubbo-Coonamble railway 
and stretching back on either side for many miles possesses two very 
attractive features. The areas can be cleared for cultivation at a 
small cost— thousands of acres requiring no expenditure for this at all ; 
and the several classes of rich soil embraced are naturally so friable 
that all cultural operations are inexpensive. Under such conditions 
the major portion of capital invested can be reserved for the acquire- 
ment of effective working plant, including ample harvesting machinery, 
which is essential to profitable grain production in districts where rain- 
fall is not abundant, and an occasional bad harvesting season for wheat 
has to be reckoned upon in the calculations. To the man desirous of 
making a home for himself and his family by means of the intensive 
cultivation of a restricted area, this district affords, in addition to the 
advantages enumerated above, a third and, possibly, to the man of few 
acres, the most important advantage of all — an unlimited supply of 
artesian water. That is to say, from all the indications as to the 
formation of the country and from the actual experience in tapping 
the artesian flow, it is quite possible to procure, on every square mile 
of the country in the Coonamble district that is suitable for intensive 
culture, a big and permanent supply of water at a cost not exceeding 
£1,000. The flow from many of the bores in the district exceeds a 
million gallons of water per day, and as under the ordinary conditions 
of intensive culture about 10 to 20 acres underwater is abcfut as much 
as any farmer can manage properly, the flow from a single bore 
should meet the requirements of, at least, five farmers. That the 
water from these bores can be transmitted considerable distances is 
amply proved by the fact that in 1902 — a year of extreme drought — 
water from the Nedgera Bore was conducted in mere furrow channels 
for distances up to 20 miles, losing by seepage in the dry soil and by 
evaporation goodness only knows how great a proportion en route. 
Even if a landholder had to pay the same percentage that the Sydney 
Water and Sewerage Board require for laying on water beyond the 
ordinary population boundary, it would not entail a large sum, and 
the expenditure could be regarded as an insurance policy against 
adversities of season, and a provision that could be turned to most 
profitable account in the production of bacon, dried fruits, &c. 

It is now proposed to discuss under separate headings each of the 
crops and modes of cultivation that appear to be suitable for the 
respective sections and soils of this comparatively new agricultural 
district. 
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Wheat Growing. 

Coming from Dubbo and extending to about Gilgandra, the country 
is, generally speaking, sound, red soil carrying pine and box — country 
that in other districts has proved to be admirably adapted for wheat. 
There are a few belts of ironbark, a few rather sandy tracks, and some 
basaltic outcrops. Both the pine and the box trees are got rid of at 
a very low cost, and the smaller growths, a little mallee, acacia, &c., 
add little to the labour of clearing. Much of this country could be 
cleared by means of the tackle described in another part of this issue 
{page 313), and judging by the experience of other districts similarly 
timbered, ought not to cost more than 12 per acre for virgin land or 
£1 per acre for rung country, every scrap of the timber being readily 
burned. 

For the preparation of this soil, multiple furrow ploughs with 
mouldboards or rotary disc ploughs are more likely to prove effective 
than scarifiers ; and almost without doubt the rotary disc ])loughs, 
which are coming into such general and extensive use in somewhat 
similar districts like Narromino, will bo found to be the most suitable 
class of implement. 

Around Coonamble there are two classes of country that at once 
attract attention — the extremely friable dark soil of the open plain 
that in its virgin condition offers no greater impediment to immediate 
cultivation than n, dense mass of herbage, grass and wild geranium or 
carrot ; and the lighter-coloured soil which is of sandier texture and 
in whicli are to be found extensive patches entirely denuded of 
vegetation. 

Tlie dark soil, almost black, but of a different character altogether 
to the soil of what are generally called black soil plains,^’ is friable 
and spongy. In dry weather, instead of gaping in wide cracks, this 
soil flakes on the; surface. In ordinary seasons it permits of greater 
indulgences in easy methods of culture than probably any soil in this 
or any other country. Wheat merely scattered broadcast on the 
surface, moistened by a little rain or even dry, and trampled in by a 
flock of sheep, returning crops of 2 to 3 tons of hay per acre and heavy 
yields of grain. At present, many, in fact almost all the growers 
hold the opinion that the cheapest means of making such soil ready 
for the reception of seed wheat, is to stir it with a scarifier. It is 
said by one of the leading growers in the district that the cost of 
this method in virgin soil is Is. per acre for each scarification. His 
practice is to run the implement (drawn by four horses) one way with 
11 narrow set of thirteen teeth, and then cross-work tlie area with a 
broader set of tines, making the cost 2s. per acre. Seed at the rate 
of 1() Ib. per acre for early sowing is put in with an ordinary seed 
drill, and a large area is thus prepared and sown for a total of about 
5s. per acre. To be able to do this, it is necessary to destroy, by 
raking up and burning, all the decaying vegetable matter — remains 
of spring growth of herbage on virgin land, stubble or straw on 
worked land — and in this way not only may the future productiveness 

the soil be diminished, but its friability and capacity to absorb and 
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retain moisture will certainly be decreased. It was pointed out in an 
article which appeared in last issue that there are seasons when wheat, 
sown anyhow but sown opportunely according to the local conditions, 
will return good crops, and this is no k>ss true of a rich district like 
Coonamble than it is in less-favoured localities. A grower who was 
interviewed stated that last season he did about half his area with the 
scarifier, but finding the masses of vegetable matter a hindrance to 
the work, he ploughed the remainder. Prom the whole area he reaped 
ten bags to the acre, and so far as he was able to judge there was no 
perceptible difference in growth or yield in either section. This 
grower fully realised, however, how delusive the results of such a 
season as last might prove to be, and as he is a young man who wants 
to maintain the productiveness of his farm as long as possible he is 
very much inclined to use the plough entirely in future. 

The Advantages of Ploughing. 

For the successful production of crops in any district of meagre and 
uncertain rainfall, the safest course to adopt is to be always prepared 
for drought. The soil that is able to absorb and retain the greatest 
amount of moisture is the soil which contains the greatest proportion 
of vegetable matter. Some soils in their virgin state contain a largo 
percentage of this important constituent, but when they are broken 
up and a shallow layer of the surface is exposed to sunshine and hot 
winds, it is astonishing how rapidly the humus disappears. This is 
precisely what may occur in soils which are worked uninterruptedly 
for a succession of seasons with such an implement as the scarifier, 
which does not in any way bury or cause to become incorporated with 
the soil any of the vegetable matter or stubble which in its decay 
helps the soil to retain moisture. If ploughs, and especially rotary 
disc ploughs, were used to break up the virgin soil, an enormous mass 
of vegetable matter would be turned under to rot and form humus. 
A good many people seem to be under the impression that if a 
luxuriant growth of vegetation were turned under and allowed to 
become incorporated with soil already rich, the presence of so much 
nitrogenous plant-food in the soil would induce a tendency in the 
wheat to run to straw at the expense of grain and rigidity, thus 
diminishing the yield and increasing the difficulties of harvesting. 
That is a matter that remains to be proved, and it is an exceedingly 
difficult one to deal with, because, despite apparent similarity, every 
plain devoted to wheat is a district in itself, coming under influences 
of exposure, passing storms, modes and times of manipulation, and 
all sorts of trifling, but in reality important, details which govern the 
behaviour of soil, moisture and crops. When everything is taken 
into consideration, however, it is far better for the man taking new 
land into cultivation to turn under all the vegetable matter that Nature 
provides, and run the risk of an abnormally heavy crop of hay which 
he can put away as a standby for his own stock or dispose of for at 
least a good deal more than any expense he has been put to in raising 
it, than to incur the danger of depleting his soil of a constituent which 
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is absolutely indispensable for the retention of moisture and solution 
of mineral plant-foods. The best soil in the world without moisture 
will not grow anything, but the poorest of soils with moisture will^ 
at least, produce some crop. 

The Condition of Soil for Ploughing. 

{Some people object to an implement that will not work in wet land, 
and it must be admitted that in sloppy soil disc ploughs are not very 
efEective. For the matter of that, no ploughs are. If it were only 
the implements that had to traverse the rich loamy soil when wet, the 
result would be troublesome enough, but there would be the horses — 
generally five or six of them — all pugging up the soil, until by the 
time the work is finished and exposed to a few hours sunshine the area 
is a mass of clods that can only be reduced to a fair state at consider- 
able cost for harrowing. There is thus, for the man who wishes to 
sow his crop at a low cost, no economy in touching the land until it 
is exactly in the right condition, according to the composition of the 
soil or soils embraced in his area of cultivation. Some soils, such as 
the lighter and sandier soils in Coonamble district, are fit for ploughing 
very soon after rain, perhaps within three or four days ; while the 
heavier darker-coloured soils would require a little more than a week 
to brash down nicely and not clog up the working parts. So much 
depends upon the time that is chosen for breaking up the seed-bed, and 
that time is so inexorably governed by favourable slants of weather 
and a farmer's resources to take advantage of the most favourable 
opportunities, that one cannot refrain from urging wheat-growers to 
confine their operations to the area that is absolutely within the control 
of their implements and teams. 

Wet land, in a district with somewhere about 20 inches annual rain- 
fall, is not likely to be the only thing that might delay the preparations 
for early sowing. The land might more often be dried out, and under 
such conditions a good deal of judgment must be again exercised to 
get the finest seed-bed at the lowest cost. 

Some years ago there appeared in the Agricultural Gazette a few 
notes on the principles of ploughing, and it might prove of interest 
to reproduce some quotations from them which appear to be very 
applicable to the local conditions of Coonamble district. 

“ The time to plough will be determined entirely by the condition 
of the soil. It is a mistake to plough the land when it turns up cloddy. 
It is better to wait until the land contains sufficient moisture to fine it 
as it falls from the mould-board. The soil is like a sponge. When 
-filled with water the soil particles are expanded, and all the interstices 
are filled. When left exposed to a hot sun the particles are drawn 
together by the rapid evaporation of the water. This explains why 
the soil cracks so badly in improperly drained fields. This cracking 
tears and breaks many of the fibrous or feeding roots of the young 
plants, thus cutting off a portion of their food supply. If the drying 
18 very rapid the particles of the soil are drawn in to each other with 
such force as to be compacted into an almost solid mass, and it is very 
difficult to reduce it again to the consistency of a fine tilth. 
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If the soil is full of water when ploughed the particles do not slip 
by each other as they would do when containing a less amount of 
water; hence it becomes greasy and waxy, and the particles are 
grained into each other, so that it may take years to bring it to its 
former texture. The ability of a soil to hold water depends consider- 
ably on its structure. In soils newly broken the particles are large, 
and they dry out very readily because of the lack of capillary action. 

It is a profitable course, therefore, after ploughing some soils to 
follow with a roller to firm the particles and press them together. As 
this treatment renews capillarity and brings supplies of moisture from 
the lower areas to the surface, the rolling should be followed by the 
harrow, which breaks the contact of the soil-pores with the open air 
and holds the moisture and volatile forms of nitrogen in the soil ; in 
fact, the roller and harrow are indispensable factors in the conservation 
of soil-moisture in all cultivated crops of the farm. Shallow harrowing 
(to the depth of 3 inches) is the best practice. In cases of drought it 
is sometimes necessary to roll to bring the moisture to the surface, and 
then follow with shallow cultivation. 

It has often been noticed that a light shower helps a crop out of 
all proportion to the amount of rainfall. This is explained as follows : — 
When a soil is improperly cultivated, and a severe drought follows, 
the surface becomes dried out to the depth of 10 or 15 inches. The 
water-table sinks so low, and the surface tension is so weak, that no 
water is raised near the surface. When a light shower falls the water 
percolates into the soil. If sufficient enters to re-establish the con- 
nection of the surface and subsoil-pores, the translocation of water 
towards the surface naturally follows. In other words, capillarity is 
renewed with the immediate surface, and the soil regains its power to 
lift water from below. After light showers, therefore, the land should 
be cultivated to prevent the loss of water brought to the surface by 
this process of translocation.^^ 

In the lighter soils, and where the annual saltbush thrives, the areas 
could be very easily worked with ploughs. In the tests that have been 
conducted to determine the methods of laying out areas for cultivation 
which permit of the most economical working, it has been found that 
the cost of ploughing is reduced in proportion to the length of the 
lands. Thus, at Wagga Farm for instance, where areas laid out in 
80-chain lands are ploughed for about 2s. 8d. per acre, in 60-chain 
lands the cost does not exceed 2s. 4d. per acre, which leaves the soil, 
when ploughing is done at the right time, in perfect condition for the 
seed-drill. Of course, ploughing under such favourable conditions as 
those indicated is only possible when either the plant is extensive or 
the area is well within control of one or two ploughs. As the soil 
dried out, with turn-over ploughs the furrows would be defined and 
the harrow would be required, but every acre that does not require the 
harrows means saving of time and expense. 

For breaking up virgin land that is covered with dense masses of 
vegetable matter or a heavy growth of any kind, the rotary principle 
of plough works more freely and effectively, because there is nothing . 
to get clogged, provided that the ploughman will take care to see that 
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the implement is properly set, and does not expect it to cope with every 
condition of texture of soil and amount of stubble or loose vegetable 
matter, without readjustment. In the turn-over ploughs, made for 
working in districts where the wheat lands at breaking-up time are 
bare, there might be a good deal of extra draught and imperfect work, 
through the accumulation of loose vegetable matter in great masses 
between the breast and beam. In ordinary wheat stubbles, as left by 
the reaper and binder, turn-over ploughs of two, three, or more 
furrows should do good work, but whether it would be as cheap as 
disc work in the Coonamble soils remains to be proved. 

Varieties of Wheat. 

In this matter nearly every farmer will find that the behaviour of 
any given variety is somewhat different on his holding to what it is 
on the areas of even his nearest neighbours. The most practical 
course for the newcomer to a district to adopt is to obtain from the 
farmer already established seed of the wheats that, on a selling basis, 
appear to be best, and when he has made his general sowing of this 
single wheat, or, perhaps, two kinds, to lay out a small strip for test 
of any other varieties that have gained a reputation in other districts 
for yield, rust-resistance, drought-resistance, rigidity of straw, high 
quality of grain, good milling properties, or any other feature that 
commends itself from a business point of view. In testing these 
wheats, the best plan would be to plant each variety in a row or very 
narrow strip with a row of the best local wheat as a check between 
each. Say, for instance, a wheat-grower were to obtain from the 
Department of Agriculture a pound or so of seed of Bobs, Lambrigg 
White Lammas, ‘Farmers^ Friend, Australian Talavera, Nonpareil, and 
Steinwedel. And say, for instance, that the local wheat which last 
season did best on soils similar to the one in which he is using this 
season was Marshall’s No. 3. In laying out the experimental plots 
there would be first a row of Marshall’s No. 3, then a row of Bobs, 
then a row of Marshall’s No. 3, then a row of Lambrigg White 
Lammas, then a row of Marshall’s No. 3, and so on until all the 
varieties for test are sown. Then around the experimental area there 
should be a sowing of MarshalFs No. 3, so that the rows of wheat 
would have as nearly the same conditions as would prevail in a big 
field. 

To do all this would not take more than a couple of days, the main 
thing being to have the area evenly prepared and to see that the 
trial varieties and the check rows have all a level chance. As the 
wheats progressed, their behaviour could be noted, and at harvest 
time it would be possible to arrive at a fair estimate of their yield 
and character by carefully comparing each row with the check row, 
thus determining whether any of the trial varieties prove superior in 
any respect to the check variety. In this way the farmer will be 
able in the course of a few seasons to hit upon varieties that can be 
reasonably depended upon to give reliable results in his particular soil 
and conditions. The Wheat Experimentalist to the Department of 
Agriculture, Mr. W. Farrer, has, by means of his investigations and 
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the breeding of new and improved varieties of wheats especially 
adapted to Australian conditions, made it possible for farmers 
throughout thp State to obtain varieties that possess characteristics 
essential for success in all sorts of conditions of soil and climate, and 
farmers can obtain from the Department of Agriculture seed of those 
varieties for trial. It would be safe for a farmer in a comparatively 
new district like Coonamble to sow some of these improved wheats on 
a large scale right away j but, as it has been said before, every farm 
is governed by influences peculiar to itself, and under such circum- 
stances it is safer, from a monetary point of view, not to let go a good 
thing until there is proof under the same conditions of a better. 

An important advantage derived from such trials in the farmer’s 
own areas would be definite information concerning varieties and 
their identity. As it is now, a farmer learns from someone that 
Marshall’s No. 3 is a very good and reliable wheat for a certain 
district. When he procures some seed, the chances are he may not 
be able to satisfy himself that it is the variety represented, and it is 
quite possible for a lot of disappointment and loss to be incurred. 
The mere presence of un-noted experimental plots will not save a 
man from this sort of imposition, but if a wheat-grower takes the 
trouble to get from the Department of Agriculture some seed true to 
name, and puts the unsown balance away in a well-corked labelled 
bottle for future reference, and also keeps some of the resultant crop 
for reference, he will acquire at least suflicient knowledge of the 
varieties he tests to guard against flagrant imposition. 

The Importance of Good Seed. 

It is found in Coonamble, as in other districts, that when the con- 
ditions for planting permit of early sowing, a smaller quantity of seed 
is sufficient. This season as low as 16 lb. per acre is being used, but 
it is quite possible that in the majority of cases a heavier seeding than 
that will be of advantage — say 25 to 30 lb., although in the rich soila 
and in face of what promises to be a splendid season, the stooling may 
be prolific. At any rate, the bulk of seed required for sowing in 
this district is so small that it would be well worth while grading it, 
so that every grain sown may be a good one. It is not any cheaper 
to drill in bad or uneven grain than it is to sow the very best of seed^ 
and from a purely business point of view it is no use raising a puny, 
tardy plant where there is room and food for a robust one. It is in a 
matter of this kind that co-operation among growers is desirable. 
Where it would not pay one grower to invest in proper appliances for 
grading seed, a number of farmers in combination could easily do so^ 
to the great advantage of all. 

Pickling Seed.l 

Mr, W. Farrer, Wheat Experimentalist! to the Department of Agri- 
culture, has carried out experiments for many seasons to determine 
the most effective means of destroying the spores of smut and bunt in 
wheat. Copies of his reports may be had on application to the^ 
Department. 
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The method of pickling adopted on a large scale at Wagga Farm^ — 
where the rainfall is about the same as in Coonamble-^is a 2 per cent, 
solution of bluestone, the seed being immersed from five to ten 
minutes, the latter being allowed for plump seed. 

Harrowing the Wheat Crops. 

If when the crop is 6 or 8 inches high the surface should become 
set — not a very likely contingency in some of the Coonamble soils of 
spongy texture — it will pay to put light harrows over the crop to 
break up the crust. It takes a bit of courage and faith to do this, 
but the effect upon the crop is beneficial. Many a crop of wheat that 
has been overtaken by a dry spell following heavy rain after sowing, 
and is languishing in parched soil, can be brought around by this 
simple means. 


Lucerne under Irrigation. 

As a standby crop for cattle and sheep lucerne is worthy of a place 
on every holding in such a district as this. Where there is a bore to 
provide cheap means of irrigation, or where water can be lifted at small 
expense from a stream, a plantation of an area of any extent up to 
a couple of hundred acres would be as safe an insurance against loss 
of stock in bad seasons as could possibly be devised. In establish- 
ing lucerne under irrigation in soils so friable and deep as there are 
to be found in the Coonamble district, the most important matter is 
the grading of the soil, so that when the area is flooded, the water 
will spread evenly over the whole surface and not lie longer in any 
one spot than in another. If the surface is uneven, the plants in 
the depressions will be drowned. 

In some places it may be found possible to get a good stand of 
lucerne in virgin soil, but it would be far more satisfactory if the area 
to be devoted to lucerne could be cropped first with wheat for grain 
or hay. As soon as the cereal crop is harvested the land should be 
ploughed as roughly as possible and left to weather for a month or 
two. Then the harrows or scarifier should be used to destroy weeds. 
After the first growth of weeds is destroyed, if no rain falls, an effort 
might be made to get the soil saturated somehow to germinate the 
remaining weed seeds. When they show up, if there is a team to be 
spared, it will be well worth while putting the harrows or scarifier 
over the ground again ; but this does not matter, because this second 
lot of weeds will most likely be destroyed in the preparation of the 
lucerne seed-bed. 

In early autumn the soil should be thoroughly well and deeply 
ploughed. In the heavier classes of soils the ordinary tum^over 
plough should be followed in the same furrow by a subsoil plough, 
or an ordinary plough with the mould-board removed, so that 
the first 6 or 7 inches is turned over and the next 5 or 6 inches is 
stirred but not brought to the surface. When that is done the 
whole area should be carefully graded. About the best imple- 
ment for this work is the one now illustrated and designed by 
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Mr. W. J, Allen, Fruit Expert to the Department of Agricul- 
ture, who has had a long experience of irrigation. If the 
area is an extensive one it should be divided ofE into checks 



of a size that the available water supply can flood in one day. 
For the ordinary bore-flow of Coonamble district, 5-acre checks 
could be thoroughly saturated in a day without monopolising the 
whole flow. After grading, each check — separated from its neighbour 
by a ridge of soil a few inches in height — should be flooded in rotation. 
The object of this flooding is to saturate the soil for the reception of 
the lucerne seed, but it also serves the purpose of revealing any 
irregularities in the grading. If any mounds or hollows are to be 
noticed, they should be worked down. When a true level is 
secured, and the soil has become fit, the harrows should be set to 
work to stir the soil into the finest possible tilth. On this the seed is 
sown — either broadcast or in drills ; the former is generally preferred 
at the rate of about 15 lb. per acre. For covering the seed a brush 
harrow or something that will not bury them deep may be used. 
Lucerne sown more than an inch deep often fails to germinate. The 
saturation the soil has received prior to seeding will ensure even 
germination, and as the harrowing of the surface to prepare the 
seedbed will have left the soil in a state of mulch the moisture will 
be conserved long enough to give the young plants a good start. 
They are exceedingly tender during the first five or six weeks, and on 
no account should the area be flooded during this time. It is said by 
Mr. L. M. Wilcox, in his work on Irrigation Farming, that in 
some of the arid districts of America the prevailing conviction is that 
if lucerne be artificially watered during the first six weeks of its life 
the plants get a setback from which they may not recover for two or 
three seasons. The young plants are best left to themselves until 
they are 9 inches to a foot high, and then they may receive a watering, 
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unless there is a fair fall of rain — say two or three inches during as 
many weeks. At this stage weeds may put in appearance, but the 
trouble in this respect is greatly minimised by autumn sowing and 
the initial work in eradication. If, however, they threaten to 
smother the lucerne, which during winter will be making more 
growth in roots than above the surface, the area should be mowed. 
In spring-sown lucerne crops this mowing is usually left as a mulch 
on the surface, but in winter it would be better to rake it up and let 
something eat it, or make ensilage of it. On the approach of spring, 
if the weather be dry, water can be applied again, and if weeds persist 
on showing up the area should be mowed, with the sickle-bar 
set rather high. The mowing will do the young lucerne, which by 
this time will have a vigorous root-system, a lot of good, and it will 
grow and stool out like fury. For the first season it should be cut as 
often as it comes into bud, and when the crop has become well rooted and 
stocky, the irrigation will resolve into one soaking of the areas in rotation 
after each cutting. This, in the ordinary run of seasons, is ample. 

At no time should lucerne be floodt^d for more than twenty-four 
hours, and it is best, as a rule, to start the watering about 4 in the 
afternoon. 

Care of Lucerne Paddocks. 

To make more certain of permanent vigorous growth of lucerne 
under irrigation, the greatest care must be exercised not to water it 
too much. If about 100,000 gallons of water can be evenly distributed 
over a 5-acre plot of lucerne — and this can only be done with perfect 
grading and a well-arranged series of inlets from the main or head 
channels — the quantity will be equal to about a 1-inch rainfall. To 
give the plot 4 inches of water will, at that rate, take 400,000 gallons, 
and, allowing for a fair percentage of loss in conveyance of water, a 
bore which gives 1,000,000 gallons flow per day will easily provide 
for a very considerable area. For the first season the crop should not 
on any account be allowed to run to seed, and after that, not more 
than one crop of seed a year should be allowed to form. 

No doubt many people who go to the trouble — and it cannot be denied 
that a good deal is involved — of getting a good stand of lucerne may 
consider that the most profitable manner in which they can utilise the 
crops is to graze them. In that case, no matter how favourable the 
season may be or how well the lucerne may look, the crops produced 
during the first year should be mown. In the second year the 
paddocks may be lightly grazed, provided care be observed to remove 
the stock before they start to gnaw the crowns of the plants. In the 
third year, the paddocks will stand heavier, but still careful grazing, 
and under such treatment the lucerne plantations, instead of thinning 
out and becoming irregular in growth with a constant tendency to run 
to seed at a height of a foot or so, will increase in productiveness and 
be as good at the end of seven or eight years as at first. As already 
pointed out, flooding of the established crop is done immediately after 
mowing. This can be followed occasionally by a light harrowing to 
break any crust on the surface and to make the effects of the watering 
last longer. 
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Lucerne Seed. 

In a good many parts of New South Wales where lucerne has been 
tried with and without irrigation the growth rarely attains more than 
a foot or 15 inches in height, and some of the plants seem to be always 
in bloom. In some instances it can clearly be seen that the lucerne 
crop is fighting for its bare life in conditions that are too rough for it. 
Here we find the lucerne overdosed with water run indiscriminately on 
to ungraded soil ; there we see it languishing in soil that has never 
received proper preparation; and, also, it appears as the puny offspring 
of decadent lucerne paddocks. From some of the Hunter, Tamworth, 
and Mudgee lucerne paddocks the very best of strains of lucerne seed 
are procurable, but there is a lot of degenerated stuff on sale that is 
responsible for much disappointment and loss to lucerne growers. In 
obtaining seed great care should be observed to see that every grain 
is plump and healthy looking, and that it is all lucerne seed. If there 
appear to be any impurities, or if even a small proportion of the 
lucerne seeds are shrivelled, do not sow it, for the plants that come 
from such degenerated stuff are puny and worthless. Growers are 
reminded that samples of seed of any kind forwarded to the Hawkes- 
bury Agricultural College will be tested and reported upon free of 
charge. 

Methods of Irrigation. 

In conveying water to irrigated areas from an artesian bore in country 
that is practically a dead level, there will be an enormous loss of water 
through seepage and sheer waste unless a little ingenuity be exercised 
in devising inexpensive channels raised to a level sufficiently high to 
permit of flow from the channels on to the crop. At the Howlong 



A form of Cliajiiiel that might be utilised where bricks could be cheaply made. 

Viticultural Station of the Department of Agriculture the difficulty of 
conducting water for some distance across practically level and rather 
friable soil, in which the water flowing in furrows would soon cut 
channels very much deeper than the areas to be irrigated, has been 
overcome by the construction of a brick drain raised on a slight ridge. 
The drain is made of bricks, as illustrated, and is quite effective 
enough for the head drain of a series of lucerne checks. With a 
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drop, or even a dam of earth, the water could be stopped at the end 
of whichever check was to be watered, and the water could be let out 
upon the lucerne area simultaneously from several openings in the 
channel. If the grading is perfect, it ought not to matter where the 
water enters, so far as covering the whole surface is concerned, but if 
the water enters at one point only the plants in that portion of the 





A Water Gate, or drop in channel, and method of flooding Lucerne at Jemalong 
by Mr. N. A. Gateaby. 

area may get too much water and those more remote not enough, 
whereas if the water enters the area from a number of points simul- 
taneously there is a better chance of the paddock being evenly treated. 

{To he continued^) 
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Uijiversal Nonjeijclature for Wheat. 

(ContiDued from p. 159.) 


By N. a. COBB. 

Importance of Average Sampleis. 

Before entering further on an explanation of the structure of the 
inner endosperm and a comparison of its features in the different 
varieties of wheat, it seems best to delay long enough to explain 
briefly the methods employed. 

I have previously pointed out that the biological analytical method is 
applicable to the other cereals, and the same is equally true of the 
methods now to be described, as I have here again proved by actual 
trial. With slight modifications they apply to rye, oats, barley, and 
many other graminaceous seeds. It seems to the writer hardly too 
much to expect that these methods will be utilised for the benefit of 
their pupils by teachers in agricultural and other technical schools, 
even where the time that can be devoted to such matters is strictly 
limited. The methods are extremely short and simple, require a 
minimum of apparatus, and yet result in giving a clear insight into the 
raison d^etre of many processes connected with the growth and 
marketing of cereals and their conversion into food. 

In all these operations it is important to select average-sized grains 

in order to secure strictly com- 
parative results. The properties 
of average-sized grains of one 
variety are to be compared with 
those of average-sized grains of 
other varieties. The selection 
of such average grains is much 
facilitated by the use of the 
sieves previously described in the 
pages of this journal. It is only 
necessary to refer the reader to 
those descriptions, which may 
be found in connection with the 
articles on Grading of Wheat ’’ and ** Seed-Wheat.’^ 

Further experience has enabled me to improve the form of these 
sieves, as will be seen by examining the accompanying sketches. The 
main improvement consists in making the sieves shallower, and giving 
to each sieve a rebate, top and bottom, such that it may be fitted in a 
grain-proof manner to any other sieve of the series, or to either of the 
lids. These latter are also rebated top and bottom, so as to be used 
indifferently as the top or bottom to the series of sieves. 



The sieves piled one on another, with the 
lariat mesh up))erinost, may be so used that 
each grade of seed will receive the same amount 
of motion. This renders the grades more strictly 
comparative. 
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Each lid is furnished with an opening at one corner, through which the 
graded grain can be delivered into 
a conical pile, or run into any sort 
of vessel without the aid of a special 
funnel. 

These sieves, constructed in the 
manner represented, of half-round 
wire of about the same width as 
the grain it is intended to grade, 
are of much use in comparing 
various samples of wheat, and I 
can cordially recommend their use 
wherever grain is being scientifically 
or technically examined for any 
purpose whatever. The grading that can be quickly accomplished by 
their aid hardly ever fails to throw valuable light on the results of the 
examination. 

Sieves constructed on this pattern are now in use in various branches 
of this and other Departments of Agriculture, and the experience of 
others, I believe, fully bears out the opinion here expressed. Among 
other things they are used to aid in judging competitive samples of 
wheat at agricultural shows, where the assistance they give is of a 
definite character. 

To Prepare Sections of Ripe Wheat-grain. 

In examining the endosperm of the various varieties of wheat, with 
a view to comparing them with 
each other, it is necessary to 
resort to special methods. For- 
tunately these methods, like the 
biological analysis propounded on 
an earlier page, are characterised 
by simplicity. 

Thin sections are required in 
order that the structure of the 
cells of the endosperm may be 
subjected to close scrutiny. The 
normal ripe wheat-grain is of 
somewhat the same consistency 
as hard paraffin, and this con- 
sistency enables one to cut sections without the tedious process 
of embedding. Simply clamp. the grain to the microtome, trim it 
to the necessary form, and sections may be easily cut 5 raicromillimetres 
in thickness, or even thinner — quite as thin as is advantageous for most 
purposes. If the outer skin tumbles loose it may advantageously be 
cemented in place by previously soaking the grain for a few minutes 
in a warm solution of glue or gum Arabic, to which a little glycerine 
has been added. 

If the microtome has a clamp ill adapted to gripping the roundish 
wheat grain, the grain may be first glued to a block of wood. 





Fig, 71. — Each lid has a trap door in the comer, 
through which the grain may he delivered into 
a conical pile or into any small receptacle. 



Fig, 


^ 70. The grain, when caught, is smoothed 
from the inverted sieve into one of the lids. 
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Tangential sections, cutting the aleuron layer into several slices, may 
be made with no further preparation, the 
knife being set as for serial section cutting in 
parafin. It may be advantageous to trim the 
grain with a knife blade so as to place a front 
face parallel to the knife-edge. 

Sections perpendicular to the surface of 
the grain, are best cut by placing the grain 
in such a position that its outer surface is 
struck first by the knife-edge, and at right 
angles. The knife should be moved rapidly. 

With the aid of a hair, or very slender 
sliver of wood, the sections are brushed from 
the knife, one at a time, into the fixing or 
examination fluid, which may advantageously 
be deposited as a drop on a slide. The sections 
may be fastened to the slide by the usual 
methods (water, or white of egg glycerine and 
salicylate of soda, collodion, or clove-oil mix- 
ture). If the examination is to take place at 
once, it is decidedly best to brush the section with the aid of a hair 
into a drop of the examination fluid on a slide, where it will expand 
instantaneously, and may be at once covered. It may sometimes be 
best to take the precaution to keep the cover from pressing on the 
section by inserting a hair or other object of the right thickness. 

If it is desired to make micro-photographs of sections prepared in 
this manner, care must be taken to avoid the presence of stray starch 
grains in positions where they will obscure other details, for instance, 
on the surface of the aleuron layer. These troublesome bodies may 
be kept out of the way in the following manner : — 

Prepare a clean section, dust it if necessary with a very soft and fine 
camel's hair brush, place it on the centre of a dry slide, and lay on a 
dry cover-glass. Provide the cover-glass at once with a hinge of wax. 



Fig. 72. —Seeds may be glued 
to blocks of wood if the 
microtome clamp will not 
grip them otherwise. 



Pig. 73. —Section of wheat 
grain placed dry under a 
wax-hinged cover-glass. 
The liquid is to be run 
under always in the 
direction of the arrow. 


as shown in the sketch. Press the cover down gently so as to flatten 
the section, and then run in the fixation fluid from the side of the 
section that presents the bran. By this method of procedure the 
loose starch grains are washed away from the bran by the advance of 
the fixation fluid. All the subsequent operations are performed 
without moving the cover-glass or injuring the hinge, the various 
fluids being always applied from the same side, namely, the side that 
presents the bran. 
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To Demonstrate the Distribution of Gluten in the Flour-cell. 

The special method for demonstrating the distribution of the gluten 
in the flour-cell is also exceedingly simple. Prepare the flour-cells as 
previously directed — i.e., by water-maceration of fragments of grain 
for a few hours — shake, and then place the flour-cells for a few minutes 
in hot water. I find it advisable to place them in water slightly warm, 
and then ^adually bring the water to the temperature of 160 degrees 
Fahrenheit; or, if it is the desire to completely disorganise all the 
starch granules, to 170 degrees. The cells may then be examined at 
once, in water slightly tinged with analine colour, the demonstration 
of the protoplasmic net-work being fairly good, and the nucleus quite 
plainly rendered. 

While this simple method is entirely suiBBcient for demonstration 
purposes, and has for those purposes the advantage of ease with speed, 
it would of course be unwise to trust it unaided by refinements if the 
object is a careful study of the finer histology of the flour-cell. 

As an accurate series of operations, I would recommend the follow- 
ing : — Soak the ripe grain of wheat in water for a few hours, and then 
slice it into sections about 1 one-hundredth of an inch in thickness. 
Place these sections at once into Hermanns Mixture, modelled on 
Flemming^s stronger formula (the ingredients are osmic acid, acetic 
acid, and platinic chloride). After fixation, which takes place in a 
few hours (for rough purposes, a few minutes), wash the sections in 
distilled water several times, allowing them to soak a few minutes each 
time in a warm place. Bring the sections to 160 degrees Fahrenheit 
in a double boiler — such that that temperature is reached in about 
15 minutes — and then shake the sections violently in a test-tube, so as to 
dissociate the cells. Stain in analine water safranin, of a very dilute 
character, having only a very faint pink tinge. Mount and examine 
in water. The nuclei acquire their reddish colour in the course of an 
hour. If the cells, before staining, be placed in picric acid the 
protoplasmic net-work will be stained yellow, and will show to some- 
what better advantage — as the cytoplasm will then show yellow, 
and the karyoplasm red. 

I have tried many other fixations (picric, picro-sulphuric, picro- 
nitric, hot water, plain osmic, osmic-acetic-chromic, various combina- 
tions of two or three of the ingredients osmic acid acetic acid chromic 
acid platinic chloride bi-chromates, &c., and have also tried bi-chloride 
of mercury. While each of these gives results having certain 
peculiarities, and all taken together are valuable as guarding against 
deception hj artefacts, I do not find any of them singly to offer 
advantages over that described in the previous paragraph. 

For the study of the finer structure of the karyoplasm, without the 
intervention of heat, sections of the dry ripe grain may be placed at 
once in fixation fluid on a slide, the cover dropped on and fixed in place, 
and the fluid (after a few minutes) replaced with water by drawing it 
under the cover with the aid of blotting-paper. The water is in turn 
replaced by dilute stain, which should be renewed from time to time, if 
it is desired to attain a maximum effect. The starch granules may be 
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stained with dilute iodine solution before introducing the safranin. 
This is an advantage^ for the starch sometimes leaves an impress on 
the karyoplasm that closely simulates a grain of starch. Picric acid 
may also be introduced before the iodine. The assembled colours 
will then be as follows : — Outer layers of the grain red, aleuron very 
dark from the effects of the osmic acid, starch blue, cytoplasm yellow, 
karyoplasm pink or reddish. The starch granules may sometimes be 
advantageously tested with polarised light. 

The operation of dissolving the starch may, of course, be watched 
on a hot stage, or by means of a projection with a solar microscope. 
I have, by the latter method, demonstrated the operation repeatedly 
with much success. One sees the flour-cell first be?gin to expand under 
the influence of the heat, then the larger outside starch granules 
become detached, and sometimes fall quite away. Finally the granules 
of starch swell to several times their normal dimensions, and become 
distorted and less refractive and at last disappear. 

This operation once witnessed, one sees more exactly how much to 
allow for the alteration in structure due to the heating process. 

In bringing the starch of the flour-cells into a dissolved condition, 
it is best, as before remarked, to apply the heat gradually, in such a 
manner that the whole operation is finished in the course of about 15 
minutes. If the operation is too much hastened the protoplasmic 
net-work will be torn, and the optical figures will not be so perfect. 
I have seen the operation accomplished in 5 seconds, and yet the 
net-work left discernable, but the operation is never so satisfactory 
when thus hastened. 

If the cells be prepared in great number, they may be heated in a 
test-tube placed in a beaker of cold water, which is then brought to a 
boil, or nearly so. It is not necessary, in order to disclose the net-work, 
that the starch granules should be completely disorganised ; it may 
often be well seen in cells that have the starch only partially disorganised, 
and with the advantage that the net-work is less interfered with. 

The removal of the cells from the test-tube to the slide is apt 
to rupture the net-work somewhat, but if plenty of cells are at hand 
good results are easily obtained. 

In dHving the starch out of a few cells on the slide, one m^y have a 
blank slide, with a cover -glass and drop of water of the same size as 
that being tested, and by keeping the blank always in a somewhat 
hotter position than the slide with the cells there will be little risk of 
overheating, as the blank acts as a warning. 

Thus, if the warming be done on a heated metal plate, the blank is 
placed on the plate somewhat in advance, and when it boils the 
real preparation is removed, with the certainty that it has almost 
reached boiling heat. By this method a thermometric measurement 
may be done away with, but the results are not certain. 

To collect all the Gluten from a Single Flour Cell. 

If a macerated flour cell be isolated it may, as I have before said, 
be BO manipulated as to yield up its gluten. If it is desired to mould 
the gluten into a single mass under the miscroscope, this may be done 
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The best method I have tried consists in mounting a single entire flour 
cell under a fairly strong cover glass, and then to clamp the slide with 
the right hand clip of the microscope stage. Now, taking the left hand 
end of the slide in the left hand, and a dissecting instrument in the 
right hand, one may by sliding the cover-glass move the cell about 
under the microscope at the same time that pressure is brought to 
bear on the cover glass in such a manner as to crush the flour cell. 
If the dissecting instrument be skilfully moved the gluten may 
be rolled about and accumulated into a single mass, the largest starch 
granules being loosened first and the smallest last. If the cell be 
previously stained with methyl green, so that the nucleus is made visible, 
one may easily see the nucleus incorporated with the gluten mass. 
From the first the gluten presents its characteristic properties — 
a tendency to cling together and a certain elasticity. These same 
properties are displayed when a section of the dry wheat grain is 
placed under a cover-glass and placed under the microscope in a dry 
condition, and water then run in. The gluten instantly displays its 
well known properties. These same properties may be seen in the 
unripe grain, when the gluten is moulded in some of the sap of the 
grain by long-continued rolling between the fingers. The gluten may 
be moulded together without actually breaking the skin of such a grain, 
i.e,, either an unripe grain or a soaked ripe grain. Elasticity and 
stickiness are common properties of protoplasm. 


{To be continued.) 
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Reconstruction of Phylloxera-infected Vine- 
yards on Phylloxera-resistant Stocks. 

M. BLUNNO. 

To begin this subject from the first attempt made with the American 
wild vines and follow it through the various changes, failures, mixed 
results, losses sustained by the rash or inexperienced, hopes deluded 
shortly after a triumph had been proclaimed, would be a task long 
and difficult at the same time, but would in the end give an idea of 
how much mistaken are those who think that when phylloxera has 
destroyed a vineyard, the vinegrower will just get a number of cuttings 
of resistant vines and start again. 

Certainly, at present, the question is more simplified and on many 
points well fixed for the generality of cases, in which no special factors 
concur to make the reconstruction on phylloxera-resistant vines im- 
possible, or at least difficult, or only partially a success. 

The whole matter is so full of interesting investigations, of genial 
work, and shows from the beginning up to the present such steady 
progress, to which all European savants who take interest in viti- 
cultural subjects have contributed, that I cannot resist the seduction 
of, at least, making a cursory survey of it, with the principal object in 
view of preparing the reader who may have never heard of the subject 
before for what is about to follow. 

The first object with which American vines were imported in Europe 
was to get substitutes for the European varieties, hoping to find, among 
the former, vines that would stand phylloxera and would bear good 
grapes. The idea of grafting on them followed afterwards. In their 
wild state, however, and with their full wild breed they would have been 
of relatively little assistance. America supplied the species and many 
of their types beside some natural hybrids ; Europe, with France in the 
forefront, selected among them the most suitable and propagated 
them, also artificially created hybrids to suit special environments in 
which they were to live. 

In California, phylloxera destroys the European vines that are 
cultivated there for making wine or for table grapes. Where the 
Californian growers had to reconstruct their vineyards on phylloxera- 
resistant stocks, they imported the American vines from Europe. 

M. Planchon, in 1873, went to America to ascertain whether the 
wild vines of that continent were really resistant, and on his assurance 
they were imported into France. Failures occurred, as in many cases 
they would not grow ; the reason was found afterwards to be that 
the nature of the soil in which the American vines had been planted 
in France had not been considered. Special notice should have been 
taken of the geological formation of the ground where these wild vines 
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grow in the American forests and to plant them in a similar class of 
soil in Europe. At that time, however, many rushed to the conclusion 
that the resistant vines were after all not resistant. To a certain 
extent the conclusion was right, in so far as some sorts then imported 
were not resistant enough. 

In 1887, M. Viala went on a mission to that continent, and besides the 
description of new species he directed special attention to the nature 
of the soil in which they grew strongest. Thus adaptation to the 
ground became another necessary factor to be taken into account for 
the success of the American vines in Europe. 

European vines were grafted on these American stocks, but having 
noted that the graft would take more or less well and that the grafted 
vines would yield more or less, and would live well or indifferently 
according to the varieties grafted on the same stock, or to the different 
stocks used for the same European variety, the question of affinity 
between stock on scion became a third factor of, perhaps, no less im- 
portance than the former two. 

New forms issued from American species and their selection 
made in Europe. 

The importation of cuttings and rootlings of resistant vines in 
Europe was very soon placed under Government control. It was 
necessary that it should be so, on account of the danger of spreading 
phylloxera into clean territories through these plants, which are most 
apt to carry infection. All private persons and even state viticultural 
institutes placed in unaffected country were forthwith debarred from 
importing American vines, but they were allowed to get their seeds, 
which as a matter of fact were distributed by the Government. 

Seedlings are new individuals : these, while possessing the principal 
characters of the species from which they issue, show some variations 
of not great importance from the real botanical point of view, but that 
may be of consequence for a certain practical purpose. 

In nature the number of new types of a certain species is ever 
increasing, through the seeds of the existing ones falling on the ground 
where many of them, if conditions are favorable, germinate and pro- 
duce new individuals. Natural selection follows in the course of time. 
That is how a hundred distinct types of Rxipestris in their wild state 
are known {Jaeger), and as many of Eiparia, 

What takes places in nature, men follow on their account for a 
certain purpose to suit the wants of civilised people. Thus, the seeds 
of American species of vines which the Government distributed were 
sown, and the new types issued were closely studied to see whether 
among them any were to be found, which, while having to the fullest 
the main characters that made their parents much sought, would have 
other individual qualities that would make the new types still more 
desirable. Thousands of such seedlings were produced ; some were 
soon discarded, a few were preserved for closer study. I had the 
opportunity in my recent trip to observe several beautiful types of 
Biparia and Rupestris thus created at the Italian State nurseries in 
Sicily and at Velletri, near Rome. The new types raised at Velletri 
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being recent creations are still under observation, although some 
of them have already shown exceptional qualities, but those obtained 
in Sicily have already been propagated and distributed to growers 
with great success. 

Such types are a worthy addition to those better known kinds 
which played a very important r 61 e in the early reconstruction of 
phylloxera vineyards, viz, : — The Riparia Gloire de Montpellier , 
the Riparia Grand Glahre, the Rupestris du Lot, Martin, Metallic a, 
Missioyi. 

Hybrid Vines as Stocks. 

Vine-growing is pursued in such a variety of soils that the few 
above-mentioned sorts would hardly be expected to suit everywhere ; 
thus originated the idea of hybridising species and cross-breeding 
varieties. The work done in the course of a few years for the artificial 
creation of hybrid and cross- bred vines is astounding. Other aims 
were and are in view besides increasing the number of types so as to 
have a larger choice for the different classes of soil. Propagation by 
cuttings is not easy with certain species of American vines — Vitis 
Berlandieri, to wit ; neither is it easy to graft with certain species of 
European vines ; nor is resistance to drought a quality possessed by 
them all. The majority of the American vines in vogue are incom- 
patible with the presence of a certain proportion of lime carbonate in 
the soil; and it is well known that in Europe viticulture is the 
principal industry in many limestone districts ; in the Charente, for 
instance, where the most renowned brandy is produced. Hybrids of 
American species were, and are, therefore, produced in the expectation 
that among so many thousands, a number of them may be possessed 
of these qualities so necessary in a plant that must be used as stock. 

Millardet, Professor of the Faculty of Science at Bordeaux, was 
first to direct the attention to the great possibilities that hybridisation 
had in store. He put theory into practice, and followed his researches 
on a system so scientifically true that even now, when this question has 
so many investigators working for the same purpose, it has not been 
contradicted or even shown to be partially incorrect. The results 
achieved prove the extent of success, and, in the case under considera- 
tion, man by prying into the natural laws produced types of vines 
(hybrids and cross-bred vines) to suit special purposes, which types 
Nature, whose work is of a more general and higher order, that is, the 
preservation of species, has failed to do. 

In the course of this report I shall name several of the types which 
Millardet, Couderc, De Grasset, and others, obtained by their skill 
and perseverance. 

Hybrid Vines as Direct Bearers. 

The tendency of breeders in the meantime leaned specially towards 
the issue of vines which would not only resist phylloxera, and in 
addition would possess those other perquisites above referred to, but 
would as well bear good grapes suitable for wine-making or for table 
without being grafted, and be also refractory to fungoid diseases. 
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Thus American species were not hybridised among themselves but 
with European varieties. The hybrids resulting are called Franco- 
American, to indicate the origin of the parents ; and some are also 
known as producteurs directs, viz., direct bearers, so to refer to their 
faculty of yielding grapes without being previously grafted. 

Thousands of attempts have been made in this direction, but 
unsuccessfully. A number of them have been recommended, but were 
soon set aside, because in every instance their grapes showed an abso- 
lute inferiority to those of the European vines, whether grafted or 
not grafted on phylloxera- resistant stocks. Some enthusiasts pretend 
that by expert vinification grapes of direct bearers could be turned to 
account, but even then these vines could not be depended upon, their 
vulnerability to phylloxera being very evident, at least in most of them. 
The work, however, has not been all fruitless, because some of these 
hybrids, although failing to produce a crop of quality that could be 
used for industrial purposes, have roots possessing what M. Gervais, 
with a happy expression, calls la resistance pratique — that is, they are 
practically phylloxera-resistant and unite with this some of those 
qualities which I referred to in the foregoing. The said qualities 
make them more suitable as stocks in many cases where Riparia and 
Rupestris types and all Am erico- American hybrids would give a 
middling or an unsatisfactory result. 

The Ideal Hybrid Vine. 

Breeders occupied in the production of a new individual, whether 
animal or vegetable, well know that in the happy issue the hazard 
plays the principal and most important role. The normal hybrid shows 
a blend of the qualities of the parents. In it all good and bad 
qualities are levelled to a degree approaching a mean. Such hybrid 
does not suit our purpose. However, among so many normal hybrids 
there may be exceptions in which the parents^ characters are in juxta- 
position, and not fused into an average, in which, to adopt a simile, 
said characters are grouped like the coloured stones in a mosaic. It 
is the hybrid which inherits the parents^ qualities and shows the 
possession of them integrally and separately that is sought by 
viticulturists. 

The natural law being that in hybridisation or crossing these 
characters must fuse, the hybrid that is required is therefore a monster. 
That is why the hazard presides over the issue, and why among 
thousands or hybrids only a few, if any, will approach the ideal freak 
of nature, 

M. Munson says that in his first attempt out of 75,000 hybrids only 
about 100 were worth keeping. 

Caution is required in accepting an Europeo- American Hybrid 

Vine. 

Caution has not often been very remarkable with breeders ; some 
hybrids have been recommended as direct bearers or as stocks which, 
after a few years, have shown their vulnerability to phylloxera. 

Millardet himself in perfect good faith recommended one of his 
hybrids as most adapted for limestone soil, viz., the Gros Colman x 
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Mupestris No, 60; but two years after he retracted, his hybrid having 
fallen prey to phylloxera. 

At tne Agricultural College of Montpellier the Cabernet x Berlandieri 
No. 333 Was raised and highly spoken of, and, this, like many others 
bom under the rosiest auspices, very soon fell into oblivion. I just 
wanted to quote these instances to show how difficult it is to correctly 
judge the resistance of a vine, and how even the most competent 
persons may be driven to mistakes when vines are alleged to be 
resistant before they have stood the test of some years in a soil 
and under a climate as similar as possible to those where these vines 
have to be planted. Not less than five to seven years are necessary 
before it is safe to commit oneself to declare phylloxera-resistant 
an Europeo-American hybrid. It must have stood the disease in a 
ground which, by its nature, is most favourable to the life and fast 
breeding of the insect, such as is a soil of medium texture, rather loose 
and not lacking moisture. To artificially infect the plant under trial 
is necessary so as to make sure that the subject has contracted the 
disease. 

For l^ybrids, the parents of which are both Americans and typically 
resistant, this trial of resistance is not necessary. Adaptation to soil 
and affinity to the graft are instead to be considered. 

Visit to Sicily. 

The Sicilian climate has many points of similarity to that of New 
South Wales. The records of summer temperature in the plains of 
the interior are usually above 100 degrees F. ; long spells of drought 
are regular every year for five or six months or more without inter- 
ruption. Winters are exceedingly mild. 

Before phylloxera broke out there were 715,562 acres under vines, 
yielding 204,683;400 gallons of wine. At present, phylloxera has 
more or less destroyed 475,080 acres with a fall of 146,246,152 gallons 
in the production of wine. 

The parasite has been fought by the Government, to at least delay 
infection, but in a country where vineyards are so closely planted the 
plague was bound to overcome all efforts. Thus phylloxera is no 
longer fought against, and all attention is directed to the reconstruction 
on resistant stocks. The first attempts at replanting were much upset 
by the lack of knowledge as to the real resistance of American vines. 
Stocks that stood phylloxera in Prance succumbed in Sicily. The 
stocks York Madeira, Jacquez, Solonie, Clinton, Vialla, which in many 
parts of France are successful, have failed in that island, and have now 
almost totally disappeared. Of this I knew, and my aim in going to 
Sicily was to see what new direction had been taken in the recon- 
struction of vineyards after the first failures. 

On 20th April I landed in Naples and met the members of the 
International Congress of Agriculture and Viticulture who had 
journeyed from Rome on their way to the island. The same evening 
I sailed for Palermo, where I arrived next morning. 

With Professor Paulsen I visited the state vineyard of mother 
stocks of Luparello, where the principal resistant vines grown are the 
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Biparia Gloire de Montpellier and tlie Grand Glahre, the Bupestris du 
Lot, Metallica, Mission, Biparia x Bupestris 3306 and 3309 {Couderc), 
101-14 {Millardet), Berlandieri, Besseguier No, 1 and 2, Aramon x 
Bupestris Ganzin No, 1, Mourvedre x Bupestris 1202, Bourrison x 
Bupestris No. 601, Solonis x Biparia 1616, Chasselas x Berlandieri 
No. 41 B. 

This vineyard supplies vignerons with cuttings of resistant stocks 
and from here the State Nursery of Santa Flavia, a few miles east of 
Palermo, draws the necessary cuttings for the bench grafts which 
afterwards are also distributed to growers. In the year 1900, not less 
than 1,200,000 bench grafts had been done between the months of 
January and March by eighty men doing 200 grafts per day. The 
grafts, as soon as they are done, are planted out in the nursery without 
waiting for spring, as the climate there is so mild. The stock is allowed 
a length of 20 inches, the scion carries two eyes. In the nursery the 
grafts are heeled up completely; from May to July, the adventitious 
roots growing on the scion are cut. The point where the graft has 
been done is thus exposed to the air and the sun, which concur to 
harden it, and 35 to 40 per cent, is the proportion of those that take. 
The grafts on Biparia usually give the highest percentage of successful 
ones, 

A very important section of the vineyard of mother stocks is laid 
out for experimenting the affinity of the local varieties of grapes with 
the resistant stocks ; another section contains a number of Americo x 
American hybrids raised by Signor Paulsen, also many new types, 
principally of Biparia, obtained by seeds distributed by the Italian 
Agricultural Department, when the importation in Italy of cuttings or 
rootlings of phylloxera-resistant stocks was forbidden or placed under 
restriction. 

With these stocks, raised from seeds about sixteen years ago, many 
vineyards in the province of Syracuse and Messina have been recon- 
structed, which are now growing splendidly, and in full bearing. 

The Viiis Berlandieri is the mainstay for the reconstruction of lime- 
stone soil, but is most difficult to propagate by slips, and alsa some of 
its hybrids, although to much less extent, show the same negative 
character. Professor Paulsen overcomes this difficulty by planting 
the cuttings from October to November, that is, in full autumn, and 
obtained from 45 to 50 per cent of rootlings. 

Not far from the State vineyard is that of a vignerons^ syndicate, the 
object of which is to keep a large nursery for the supply to its members 
of resistant rooted cuttings, and of ready-grafted yearlings The same 
syndicate has experimental plots in different parts of the district, with 
the view of trying the practical resistance to phylloxera of the different 
stocks, the mutual affinity with the local varieties of grapes, and to 
serve as an example and stimulus to the growers. 

In other parts of Sicily, in Italy, in France, similar co-operative 
nurseries have sprung, they are encouraged, are thriving, and on the 
increase. The scattering of these experimental grounds all through 
a vine-growing country has become indispensable on account of numer- 
ous failures of stocks reputed resistant. 
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Distinction is now made between absolute and relative resistance to 
Phylloxera. It is absolute when the stock will withstand the parasite 
in any environment ; relative when resistance becomes higher or lower 
on account of the circumstances under which the stock has to live. 
Thus a resistant vine will be more so if planted in soil eminently suit- 
able, and less if the ground is unsuited, or if it is grafted with a variety 
for which it has aflBnity or vice versa. 

Environment and circumstances are so varied that it is an absolute 
impossibility for the State Institutions to answer and give advice on 
every particular instance, and besides setting the principal rules and 
directions for the reconstruction, they cannot be expected to do more, 
as they cannot experiment for everyone ) thus every grower must be, 
to a certain extent, his own experimentalist. This statement will be 
borne out more prominently by what is about to follow in this report. 

Resistant vines are apt to contract the disease, and numerous 
phylloxera are often to be seen on the roots of a resistant stock. The 
Ru'pestris (hi Loty which is eminent for its resistance, will occasionally 
show the root system thoroughly infected with the parasite, so will 
another, viz., the Aramon x Rupesfris Ganzin No. 1. Nodosities and 
tubercles are frequent and evident, so are lesions which are at times 
very deep, and the conclusion that would be drawn a priori on such 
evidences is, that these two stocks should be set aside and not employed 
in the reconstruction of vineyards in hot climates. In Sicily, however, 
the wounds caused by the insect on the roots of these two stocks are 
not dangerously deep ; they heal up easily and leave a healthy scar. 
These two stocks possess, therefore, a practical resistance, and are 
widely employed in that Island. They have stood the test of nine or 
ten years. 

The Pinot x Rupestris 1805 dies under the morsures of phylloxera 
in the State vineyard of Luparello near Palermo, V>ut it lives well at 
Oipolluzzo, near Modica, in the vineyard of Dr. Grimaldi. The soil of 
the Luparello vineyard, however, is semi-clayey and moist, and in 
such soils phylloxera thrives exceedingly well and is more violent in 
consequence, whilst the Oipolluzzo vineyard is in very dry ground. 

Again the Chasselas x Berlandieri 41B shows very few phylloxera 
in an usually parched soil, but its roots are covered with insects in the 
State Nursery near Palermo and more so in that of Noto. 

The luxuriant growth of a resistant stock in a certain class of soil is 
not always a good argument for grafting on it. A loose, deep, rich, 
moist soil is the typical ground for Riparia, Rupestris du 1^)1 planted 
in such ground grows splendidly, but when it is grafted it continues 
to grow wood and leaves in preference to grapes. 

Since 1892, some systematic experiments on a large scale have been 
undertaken in eleven vineyards, of which three belong to the State, 
eight to private persons. Not only the resistance of a number of 
species and hybrids selected or raised in France was tried under the 
Sicilian climate, so different from the French, but also the area of 
adaptation was investigated in the Sicilian soils, specially in those in 
which lime carbonate exists in the proportion of from 25 to 90 per 
cent. Many of the sorts soon failed under the virulence of phylloxera, 
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Fig. \ —Riparia ghire de Montpellier, growing at Howlong Viticnltural Station. 


others survived. As to their adaptation to the different soils some 
interesting data are available. 

The Rif aria Ghire de Montpellier gives the best results in alluvial 
soils, fertile, deep, fairly moist, in which the proportion of lime 
carbonate is not over 25 per cent. (Fig. 1.) 

The Rif aria Grand Glahre adapts itself to the same soils even if 
somewhat drier and not so rich. (Fig. 2.) 



Fig. t»—Riparia Grand Qlabre, growing at Howlong Yittcaltural Station 



Fig, ij^Ripahu X Rupestris 3309, gxoMng at Howlong Viticaltxiral Station. 


Fig. Z.—Riparia x Rupestris 3306^ growing at Howlong Viticultnral Station. 


The Riparia x Rupestris do well in loamy soils, and tolerate a propor- 
tion not beyond 45 per cent, of lime carbonate. The 3806 (Fig. 3) is 
more adapted for lighter and moister soils, the 3309 (Fig. 4) for those 
where clay and gravel are more prevalent, and 101,14 (Fig. 5) for 
those in which clay is still more predominant and still more moist. 
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Fig. b—Riparia x Rupestris 101,14^ growing at Howlong Viticnltnral Station. 


Tlie Rupestris is adapted for gravelly, stoney ground, or for poor 
clay soils, preferring the R. Metallica (Fig. 6), where the lime 
carbonate is not above 25 per cent., while the R, du Lot (Pig. 7) will 
not resent a proportion as high as 50 per cent, of said carbonate. 
This same stock answers well also in calcareous marls, or in rotten 
calcareous tufa, but grows indifferently or is unsuited in ground with 
a shallow top soil, and a compact, hard, and dry subsoil. 
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The Aramon x Rupestris No, 1 (Fig. 8) is suitable in soils argillo- 
calcareouSj dry or moist, but not cold, and with a percentage of lime 
carbonate not over 60. 



Fig. % -Aramon Rupestris, growing at Howlong Viticnltural Station. 


The Chasselas x Berlandieii 41 B (Fig. 10) will do well in clay soils, 
but deep, rich, moist, containing lime carbonate up to 80 per cent. 
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Pig. 9,-Mourvedre z Rupestris 7202, growing at Howlong Viiicultural Station. 


The Berlmidieri Resseguier No. 1 for limestone soils, with a propor- 
tion of carbonate not above 70 per cent., the B. No. 2 in the same 
soils with a percentage of carbonate not above 80. 

In Sicily, like elsewhere, the Berlandieri has not been planted 
extensively, because it will not readily strike from cuttings, and for the 


Fig. 10. 

Chasselas x Berlandieri 47 B, 

growing at 

Howlong Viticultnral Station. 



little vigour they show for the first years, although it is an excellent 
stock, not only for its high resistance to phylloxera, but also for the 
great affinity it has with many local varieties of grapes, and the great 
crop-bearing capacity it communicates to the European vine grafted 
on it. 
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In the foregoing I mentioned that by planting the Berlandieri 
cuttings early in autumn, from 45 to 50 per cent, can be made to strike 
roots. It appears, however, that in certain conditions of soil this 
stock strikes as easily as Riparia. 

The practice of grating the bottom joint of the cutting enhances the 
possibility of a greater number of slips throwing roots. This grating 
consists in rubbing the bottom joint on a sort of comb, made of iron 
spikes, so as to cause as light laceration of the bark. 

However, it is generally admitted that in planting BerZa?idrer i, whether 
cuttings or rootlings, the grower must anticipate a much larger number 
of misses than is the case with other sorts ; but those stocks which 
finally do take will, after a few years, show a very vigorous root 
system. 

The Berlandieri species was hybridised with Riparia and Rupestrw, 
and some fine hybrids were thus raised, in which its faults are much 
attenuated. 

The unfavourable influence of an excess of lime carbonate in a soil 
makes itself evident by determining clorose in a stock, a yellow disease 
which sometimes the plant succeeds in overcoming, but certain others 
shortly and inevitably succumb to. The different proportions of 
that ingredient, given as the doses which every stock can safely 
stand must not be taken absolutely literally. The geological forma- 
tion of the soil, its chemical composition and mechanical texture, 
its power of retaining moisture, are all conditions which contribute to 
make the lime carbonate more or less readily absorbable by the roots, 
and in consequence more or less felt. 

It is easy to understand, then that where the soil is very loamy, and 
the lime carbonate in large nodules or lumps, and the ground dry, its 
influence is less felt than where the soil is fine, loose, and the lime 
carbonate also fine, well spread, and incorporated, with moisture never 
lacking. Yet there are cases quite inexplicable, such as some splendid 
vineyards near Pachino, in the province of Syracuse, reconstructed on 
Riparia stocks, in a soil argillo-calcareous, wet, containing 60 per cent, 
of lime carbonate. 

How the lime carbonate exercises its influence on the stock is not 
well known ; by using iron sulphate, applied to the soil round the vine, 
whether in solution or in crystals, or at the time of pruning, by daubing 
the fresh cuts with it, some stocks have been made to grow in soils 
where otherwise they would not have succeeded. Once Berlandieri 
stocks are made to grow the first years, the yellow disease is generally 
overcome thereafter. 

The lack of affinity between stock and scion may bring about clorose 
in a vine which would have escaped it, had scion and stock agreed. 
Thus it is often seen that a phylloxera-resistant stock adapts itself 
well in a limestone soil ; but as soon as it is grafted with certain 
varieties of European vines, the yellow disease appears — generally 
the forerunner of death. At the same time, the same stock in the 
same soil, but grafted with other European vines, thrives as if it had 
not been grafted at all. 
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HhB 8olonis:^Rirariayl616ifig, 1 1) answers well in Sicily in soil argilio- 
calcareous, containing from 35 to 40 per cent, of lime carbonate, fairly 
moist ; and bas shown its superiority over a number of other hybrids 
planted side by side which perished, either from the yellow disease or 
from phylloxera, such as — Riparia x Rupestris, 101-15 ; Rupestris 
X Petit Bousehet ; Chasselas x Rupestrie, 901 ; Alicante Bouschet x 
Rupestrisy and others. 

The Riparia x Rupetstris No. 2ay raised at the State Viticultural 
Station of Palermo, is giving good account of itself. It succeeds in 
medium clayey soils, fairly moist, in which it grows vigorously, and if 
not superior is at least equal to the 3306 and 3309. 



Fig. 11— Solonis x Riparia 1616, growing at Howlong Viticultural Station. 


Yet another hybrid is recommended, that is the Riparia Cordifolia x 
RujiestrWy 106-8 (Pig. 12). For several years Signor Ruggeri, of the State 
Yiticultural Station of Milazzo, watched it closely, and now he advises 
to plant it. Its high resistance to phylloxera, its great aflSnity with 
the wine-grape varieties of the province of Messina, and its vigorous 
vegetation are the characters which it shows, principally in clayey of 
argillo-arenaceous soils with not more than 20 to 30 per cent, of lime car- 
bonate, I have this same hybrid at the State Viticultural Station of 
Howlong, near Albury. In the first instance, about twenty stocks 
were laid out in a rather stiff clay soil ; but on noticing its vigour I 
decided to extend it, and last year 400 more were planted. Next 
season a number of European varieties will be grafted on it to 
determine their affinity. 

Like the two other factors, resistance to phylloxera and adaptation 
to soil, the third, that is, affinity between stock and scion, not being 
less important, had to be simultaneously tried under the different 
natural conditions of that country. To collect a budget of exact 
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information on the affinity or lack of it between the resistant stocks 
and the local Sicilian grape varieties, would require just as large and 



Pig. 12—Rii>ana Cordifolia x Rupesfns /06-8f growing at Howlong Viticnltnral 

Station. 


complex a plan of experimentation as that to test the suitability of the 
stocks to the various soils and their power of resistance to the parasite. 



Fig. 13.— An area of hard, rongh, clayey soil at Howlong Viticaltnral Station in which 
the Ri pan a Cordifolia ^Rupestris 706; iheSoIonis Riparia, 7676; the Mourvedre 
X Rupestris 7202 ; the Chasselas x Bealaridiefi 47 B axe being tried. 


Perhaps a definition of the word ^^affinity ‘is required, in the sense 
in which it is used in this new branch of viti6ulture. 
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Affinity. 

Affinity is the close and intimate relation existing between two 
subjects united by the graft, which relation is borne out by the readi- 
ness and thoroughness with which all the stocks of the same kind 
graft with all the scions of the same variety of European vine, not only 
under one set of natural circumstances, but under all conditions of soil, 
climate, mode of cultivation, and training. The affinity is further 
and principally shown by the constant and regular bearing of satis- 
factory crops and the longevity of the grafted vines. 

Close and intimate relation between two plants, such as reflect their 
attitude to graft together, is not unlimited ; on the contrary, is narrowed 
down to the bounds of botanical classification. Two plants are apt 
to graft together if they belong to the same botanical genus. Yet 
this is not necessarily so, because two plants of the same genus, or 
even of the same species, may sometimes show an absolute incompati- 
bility to weld and wed together. Between the maximum affinity 
shown by a vine when it is self-grafted, and the absolute lack of it 
existing between certain vines of different varieties or species, there 
are intermediate degrees of affinity. 

It is safe to say that affinity depends on the relationship existing in 
the protoplasm of stock and scion ; but such relationship science is 
unable, at present, to determine a priori y thence the necessity of 
proceeding by the longer way of experiments to find it out. 

The experiments on affinity made in other parts of Europe were of 
no use in Sicily, where they grow a number of varieties particular to 
that island. I shall not make reference in detail to the results of 
such experiments carried on in that extensive area, as they would have 
but a relative interest in Australia, where, so far as I am aware, 
no Sicilian grape varieties are grown ; but I found it important to 
mention the matter of affinity objectively and connect the question 
with a similar one that obtains already in Australia in those districts 
where the reconstruction of vineyards is in progress. 

Here we have a number of table-grape varieties, of which some 
have been locally raised, while others are very little grown outside this 
continent, and, therefore, the attention of the European experimentalist 
has not been, and is not, centred on them. For these varieties there 
are no data about their affinity with the various phylloxera-resistant 
stocks ; it is necessary, therefore, that for those varieties for which no 
information from Europe is available, local experiments must be 
made. 

The same may be said of a smaller number of wine-grape varieties 
grown in our continent. 

At the State Viticultural Station of Howlong, there are some 
fairly large and comprehensive experimental plots; but no sensible 
person may expect a complete collection, which would almost mean a 
multiplication of experimental plots ad infinitiim. 

I caution vignerons who are about, or are already, experimenting the 
affinity of the varieties of their choice with the stocks suitable to their 
soil that the readiness and thoroughness of the graft and its vigorous 
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growtli, althougli fairly indicative of affinity, are not always sure 
signs of it. The faculty of bearing constantly and regularly satisfactory 
crops for many years is the real affinity. Often, for instance, a variety 
of grapes grafted on resistant stocks bears rather small crops during 
the first years which, however, go on increasing until a certain high 
standard is reached and maintained for many years. In other cases 
crops are very large at the outset, but fall off as the years go by. 

Furthermore, a number of varieties grafted on resistant stocks grow 
apparently luxuriantly with a splendid show of blossoms, of which 
relatively few will set. 

The above considerations of the three principal questions, viz., 
resistance of the stocks to phylloxera , their adaptation to the various 
soils, and the affinity that must exist between them and the European 
vines, show that these three factors are connected, and none of them 
can be left untried in studying the complex problem. 

It naturally follows that a stock of mediocre resistance must be 
planted in a ground in which it is apt to grow vigorously, also that in a 
bad soil any resistant stock must be grafted with the European variety 
or varieties of vines for which they have the highest affinity. Want of 
affinity not only is the cause of poor yield but weakens the stock, 
makes it more liable to feel the bad effects of a bad soil, and more 
sensitive to the attacks of phylloxera. 

The actual operation of grafting is undoubtedly a check, although 
temporary, of the vigour of the stock. If this be planted in an unsuit- 
able soil and, worse still, if phylloxera has already a hold of its roots, 
the newly-grafted stock will linger for a time. It may finally over- 
come this state of weakness, or it may live but poorly for years, or die 
of a sudden. In such cases as these it is advisable to graft the 
stocks in nursery and form the vineyard with ready grafted yearlings, 
selecting the soundest, that is to say, those which show a complete 
knitting of the tissues of the stock and of the scion. 

The common occurrence of vines dying suddenly in full summer or, 
at least, losing all leaves and causing the crop to wither, and, perhaps, 
starting into growth again the year following, is called folletage by 
experts. This trouble occurs more or less frequently with grafted 
vines. 

Milazzo, in the province of Messina, is a very important viticultural 
centre, one of the principal sea ports from which many millions of 
gallons of wine have been shipped to France when a Franco- Italian treaty 
of commerce existed. Phylloxera in this province has already caused 
extensive losses, which vignerons are now avoiding by replanting on 
resistant stocks. A very important State Viticultural Station is doing 
a great deal of work and leading the local vine-growers in the great 
work. A large vineyard of mother plants for the production of 
cuttings, and a nursery of 20 acres for raising rootlings, grafted and 
ungrafted, for distribution among private growers, are admirably 
kept, while experiments engage at the same time the attention of 
the director and assistants. 
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Phylloxera of the Leaves. 

At the time of my visit, on the 28th of April, I found that 
labourers were busy in checking the further spread of the gall 
producing phylloxera on the young leaves. 

it is well known that on European vines phylloxera has never 
attacked the leaves, and but a few exceptional instances have beeij 
recorded of phylloxera galls on such leaves ; on the contrary, some 
resistant stocks are very liable to this form of infection which eventually 
may take such proportion as to check the growth of the resistant 
stock. 

In 1901, Signor Ruggeri informed me that many mother plants, 
especially those of the llupeMrw du Lot variety, had suffered badly 
through the numerous phylloxera galls on the leaves, to the extent that 
the production of cuttings was greatly reduced. At the time of niy visit 
the Phylloxera yaUtcole had just made its reappearance on the young- 
shoots. Experience has shown that by collecting the young affected 
leaves at that stage and by destroying them, the prolificacy of the leaf 
phylloxera, which is by far much larger than that of the root insect^.. 
could be checked to a great extent. 

Two very important private nurseries owned by Signor Zirilli P 
also visited, where I saw over a million of stocks which had been 
grafted at the bench. Here I could not but admire a splendid plot of 
o00,00() PupestrifS^ du Lot on wdiich the variety Catarntto hianco had 
been used as scion ; their vigour, their healthiness, reflected much credit 
on the establishment. Signor Zirilli is at the same tiiiu* extending his 
plantations with the Ararnou x PapCfStris No. for which there is 
now a great demand in many districts in Sicily. While on my visit to 
this place I witnessed a business controversy between this gentleman 
and a foreign nurseryman, who had supplied the former with many 
thousand cuttings of the Aramon x Rupe,stris No. 1, It appears that 
these cuttings, when they came into leaves, showed a great percentage 
of the Aramon x Rupestrts No, 2, which experience has shown to be 
inferior to the An. I for vigour and for the lack of affinity witli the 
variety of grapes grown in Sicily. 

Three miles outside the city of Messina, near the village of Aniiun- 
ziata, there is another State Viticultural Station, which distributes no 
stocks, but has a purely experimental ebameter. The soil is rich iu^ 
lime carlionate, and besides the RupeMris du Lot, and the best Rupestri.s 
hybrids adapted to such soil, several types of Berlandieri and hybrids 
ot this species are grown, most of them grafted several years a^n) and 
now in full bearing. 

Here I saw the splendid results obtained by grafting on green, that. 
IS, by placing a gretm scion on a green shoot of a phylloxera-resistant, 
stock at a suitable time towards the end of spring. I shall deal later,, 
111 a separate article, with the two methods of green grafts as are in 
vogue in Sicily with many growers. 

irom Messina I went to Riposto, in the province of Catania. In tho 
foiiner town there is a State Oeiiologic Station, the principal scope of 
which 13 to carry on experiments of vinification and improving on the- 

F 
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metliods of wine-making as adopted locally. Interesting work lias 
already been done by my college mate, Signor Ricciardelli, of which 
I shall write in the second part of this report, as I prefer to deal with 
the various subjects separately rather than to follow my itinerary in 
giving the account of what I have seen in my travels. 

I would gladly have visited the Royal College of Viticulture of 
Catania, the State Viticultural and Oenological Station of Noto, and 
ihe vineyard of mother stocks and nursery owned by the eminent 
Titiculturist, Dr. Grimaldi, at Modica, but the limited time, compared 
to the vast programme of visits which I intended to make in other 
•countries, compelled me to return to Italy. However, during my 
^sojourn in Europe, I kept active correspondence with the heads of the 
•establishments which I could not visit, and thus collected much 
information by letters and from recent publications. I deem it beyond 
the scope of this report to refer to their contents, as I consider it more 
convenient to narrow down this paper, for clearness and brevity’s sake, 
to what I actually saw. 

I left Sicily after a tour that lasted a fortnight, and although highly 
pleased with the amount of experimental work already done there, 
preparatory to the reconstruction of vineyards on resistant stocks, and 
pleased also with the actual reconstruction as far as carried at present, 
even now I cannot dispel the sad impression loft on me by the general 
havoc that phylloxera has caused in a few years. 
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Hawkesbury Agricultural College and 
Experimental farm. 


The Pig Industry. 

H. W. POITS. 

I. 

To treat in any adequate manner sucli a subject as pig-raising will 
demand a series of articles which it is proposed subsequently to issue 
in pamphlet form. The subject of profitable pork raising is becoming 
more interesting, seeing that it is intimately associated with the 
development of agriculture and dairy farming throughout the State. 
It is surprising why so many farmers neglect to keep pigs. Breeding 
sows are so cheaply provided for. They cost less than any form of 
stock until they approach the farrowing period. The capital required 
to add pig-raising to the general routine of farming enterprise is 
comparatively small. With judicious management the pig makes 
better and quicker returns than any other class of domestic animal, 
more especially under the favourable conditions provided by a warm 
climate, where sunshine and health are invariable accompaniments, and 
where grazing is plentiful. For the year ending 1901, 11,089,891 lb. 
of bacon and ham was produced in New South Wales. The following 
year a marked falling off was experienced owing to the prevalence of 
drought. The output for 1902 was 8,995,850 lb., or a decrease of 
nearly 19 per cent. During that year 109,060 lb. of bacon and ham 
produced in the State, and valued at £0,170, was exported, chiefly to 
Western Australia, New Caledonia, and New Guinea. In addition 
to this, 510,100 lb. of frozen pork, valued at £11,399, was exported, 
the bulk of which went to South Africa. 

The most significant feature, however, and one- which ought to be 
distinctly emphasised, was the excess in value of imports over exports 
in such products during 1902. These were 1,902,157 lb. of bacon 
and hams and 178,080 lb. of frozen pork, valued at £77,358 — the net 
imports being £59,786. Despite the discouraging effects of the 
drought in 1902, it is to be noted that an increase has taken place in 
the establishment of factories solely for the curing of bacon and hams 
from seven in 1898 to eighteen in 1902 : further, three butter factories 
combine bacon-curing with butter-making, and one with the manu- 
facture of cheese. 

Not only in the Commonwealth but throughout the world there is 
observed an almost incredible increase in the consumption of bacon, 



®04 Agricultural Gazette of N.S. W. [^ril 2, 1904, 


ham, small pork, and other classes of food derived from the pig. No 
domestic animal provides us with a more useful, varied, and tasteful 
assortment of edible delicacies. 

There exists an unlimited and c^xpanding market for bacon, ham, 
and pork in Great Britain. In that country about 250,000 tons of 
bacon are annually imported. The total purchases, including pork, 
lard, and other pig products, exceed a money va.lue of £2(>,000,000. 
Ten years ago England's bill for this class of food was less than one- 
half of that sum. 

The princi})al suppliers are Denmark and Canada. In the former 
country pork raising has advanced in importance with dairying. The 
Danes have extended their splendid co-operative system to include 
bacon-curing. 

We have fully established the dairying industry on sound co-operativ(i- 
princi])les here, and it seems an easy task to encourage the growth of 
pigs on lines that must certainly realise satisfactory profits. 

In Australia w^e may divide tliose engaged in pig-raising into five 
classes : — 

1. The stock-owner, who rears pigs on a large scale, and in which 

grazing forms the main source of food supplies. 

2. The dairy farmer, who supplies milk for separMtion at the 

creameries and hvctories, and who utilises the skim milk for 
pig-feed. 

3. The agriculturist, who systematically grows food for pigs — 

such as cereals, maize, clover, lucerne, peas, rape, potatoes, 
pumpkins, &c. 

4. The suburban pig raiser and fattener, who purchases the by- 

products from breweries, distilleries, canning, biscuit, and 
other factories, flour mills, copra mills, abattoirs, hotels, 
public institutions, &c. 

5. The householder, who rears a limited number of pigs in styes, 

to eat up the waste from the table of the home. 

There is an unlimited market in the form of an export trade to 
London alone, but how many unexplored centres of trade yet remain 
to be exploited with an article of food which can be so profitably 
raised, cured and shipped with so little risk ? There are many points 
to be realised by our pig-breeders, to place them in a position to take 
up this industry with a prospect of success. Prejudices have, in many 
instances, to be overcome. The slipshod treatment, the unpardonable 
indifference and neglect to which the best of our domestic animals me 
subjected, demands our constant reprobation. The correct lines are 
not understood. Numbers of our producers consider the pig a filthy, 
stupid, greedy, lazy animal, yet the filthy habit in most instances is 
indtueed by the neglect of the owner. A well-bred pig is as easy- 
tempered, intelligent, and as docile as a dairy cow. As for the animaFs 
greedy propensities that is a characteristic to be fully encouraged in 
order to realise the greater reburns for pork. 
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In tlie avocation of pig-raising, breeding is the bedrock of success 
irrespective of type. It is clearer now than c?ver it was that if pigs 
are worth keeping at all we must pay due regard to their breeding 
and individual qualities. The mongrel or cross-bred sire must be 
rendered less conspicuons than he is at present. Pedigreed stock are^ 
now available and are steadily increasing in number and character. 
Their influence is wholly for good. 

The breeding of pigs is equally on a level with the breeding of 
cattle, horses and sheep, in so far as the dominating principles are 
involved. Pedigreed sires, in every instance, are essential factors in 
impressing any herd of pigs with symmetry, vigour, early maturing, 
and other lucrative qualifications. It is generally considered by 
breeders that the sire determines the outward form and structure of 
the progeny, including legs, quality, and fancy points, whilst the sow 
supplies the frame and internal organisation, such as the digestive 
functions, breeding qualities and fattening propensity. 

The distinctive features of profitable meat production, and the 
intrinsic qualities to be recognised in special breeds of pigs, are a large 
amount of succulent, tender meat with good texture, strong bones, 
light offal, prolificness, early maturity, a good back, all-round develop- 
ment of fore and hind quarters, clean in habit, a greedy feeder, sound 
healthy organisation, good handling qualities, a smooth, scurtless skin, 
with bright, clean, and flexible hair, and a disposition to resist disease. 

Unless pigs are well cared for, suitably handled, properly fed and 
improved strains of blood constantly introduced, they rapidly 
deteriorate and revert to the original style of the old pig. It would 
serve no useful purpose in these articles to attempt the history of the 
pig from the earliest crosses of the Chinese with the Neapolitan breeds 
ill producing our present types, further than to state that the aboriginal 
breeds of Great Britain have been of service in introducing hardiness, 
■constitutional vigour and prolificness, and the Chinese varieties, fineness 
of form, a docile disposition, aptitude to fatten, and delicacy of flesh. 

The great charm of the pig’s use on the farm, in the dairy, the 
orchard, the garden, is its indispensable character in utilising a 
•<piantity of farm and other produce which is practically unmarketable, 
and would otherwise be wasted. Again, these animals are of great 
service in the establishment of a rotation of crops to fertilise the soil. 

Apart from their service as scavengers, it is questionable if any 
domestic animal will give a quicker or more certain profit for systematic 
feeding and intelligent treatment. Tlie animal deserves careful study, 
with keen attention to breeding, selection, and feeding. 

We have had siiffioient experience to indicate wliich of the modern 
breeds are most suitable to raise under Australian conditions : — 

Black — Ib^rkshire, Long Black, and Iceland China. 

White — Large, Middle, and Small Yorkshire. 

lied — Tamworth . 

With 011(3 exception, these are British breeds of pigs, and they are 
unquestionably superior to those of other countries, and are the best 
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amongst the British types. The founders of these types in each 
instance have aimed at developing one marked characteristic in early 
maturing. This has been accompanied by an improvement in quality 
of flesh. In securing these desirable points, size has been sacrificed. 
Much care has to be exercised in avoiding inbreeding, seeing it 
provokes a tendency to curtail fecundity and lessen robustness. A 
farmer has to select the breed of pig he requires, and in doing so he 
is guided by the surrounding conditions of food, housing, and the 
class of trade he purposes to cater for. For instance, if a long 
distance from market, he may be compelled to grow pigs to be con- 
verted into bacon. In some cases, one class of pig is more popular 
with the consumer than another. The market demands are paramount 
in the growth of any article of food. The class of bacon most saleable 
must be considered. Tastes change in this as in other classes of food. 
In our warm climate, heavy fat sides of bacon are out of favour. A 
small side of delicately flavoured meat, plentifully streaked with lean, 
is sought for. The Tamworth is capable of producing bacon of the 
best quality, and crossed with the Berkshire pays well. For general- 
purpose pigs, in which the profitable production of either bacon or 
pork, or both, is aimed at, the middle York and Berkshire breeds offer 
all the qualifications demanded. One consideration is of considerable 
importance in determining the qualifications of a breed for this 
country, and that is the facility with which they adapt themselves to 
their new environment and conditions. The Berkshire, Long Blacks, 
and Tamworths have acclimatised admirably, and evidently have 
suffered no inconvenience or deteriorated in any useful point. 

For successful pig-farming, any district will do provided there is a 
supply of good soil on which feed can be grown, a fair amount of 
shade provided, and an ample water supply. 

With the knowledge that swine fever has appeared in this country, 
it is well to point out that water forms a favourable means of spreading 
infection . 

A good spring or a small running creek, uncontaminated by drain- 
age, will provide the most suitable supply. The banks of a river are 
objectionable, as pathogenic or disease-producing organisms, such as 
those responsible for anthrax and swine fever, are conveyed long 
distances by water. 

Shallow stagnant lagoons, billabongs, and dams are objectionable, 
and become putrid in time. It is better to provide troughs that can 
be frequently emptied and cleansed. 

In the hot weather all pigs should have water available as well as 
shelter under trees or sheds. The hard compact skin of the pig is 
unfavourable to free perspiration, hence cool situations and plenty of 
water to wallow in during the height of summer is always advan- 
tageous. 


{To be continued,) 
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Field Experiments with Potatoes, Spring 1903. 

GEO. L. SUTTON, 

Experimentalist, Hawkesbury Agricultural College. 

On soil generally regarded as suitable for potatoes the past season 
has been especially favourable for their growth. With the exception 
of a slight check experienced early in December their growth was 
continuous, due to the showery weather which was prevalent almost 
from planting time to maturity. 

The trials commenced last season were repeated by planting the 
following experiments : — 

I. Planting the sets at different depths. 

11. A comparative trial of varieties. 

III. Fertilizer trials. 

Experiments I and II. 

These experiments were planted in the same acre block. The soil 
was a fair quality pipeclay loam. Its condition had been improved by 



Students assisting in Potato Planting Experiments Hawkesbury Agricultural College. 

the treatment given it. In October, 1902, cowpeas were planted and fed 
off by pigs ; in February, 1903, barley was sown, and in June this was 
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grazed off by sheep. In August the stubble was ploughed in and tht> 
ground thoroughly prepared for the potatoes, which were planted 
during the second week in September. 

The block was situated on a slight ridge. The liberal rainfall 
during September and the early part of October, however, saturated 
the ground and flooded some parts of it. This happened just as the 
plants were coming above the ground. The ^^come-up^’ was con- 
sequent! 3 ?^ uneven and irregular, and to such an extent that the 
eixperiments were spoilt. No information whatever could be obtained 
irom Experiment I. 

Whilst digging the produce from the plants which grew in Experi- 
ment II, care was taken to observe which varieties seemed more suitable 
for our conditions than others. Fifty-one varieties were growing. 
Of these Brownell’s Beauty^’ stands first as regards quality and 
freedom from disease. It ds, however, followed closely by a potato 
received here under the names Adirondack ” and Satisfaction.’^ 
This variety is slightly earlier than BrownelFs Beauty,” and on our 
soil is a much heavier yielder. 

Other varieties, which for this district seemed more suitable than 
the average are: — Early Ruby,” ^^Bliss^ Triumph,” Early Rose,” 
^^Lord Tennyson,” Extra Early A^ermont,” Carman No. 1,” 
'^^Burpee’s Extra Early,” ^^Reading Russet,” ^Olerd Laddie,” A voca,” 
"^^Breese’s Prolific,” ‘CBeauty of Hebron,” Up to-dato,” Queen of 
the Valley,” and Manhattan.” 

Owing to the flooding which the plot received, the imported varieties 
did not again receive a fair trial ; very little information regarding their 
merits was obtained. Sutton’s Reading Russet,” Sutton’s Windsor 
•Castle,” and Sutton’s Early Regent” are the most promising. 


Experiment III. 

This experiment was divided into the following sections : — 

A. An experiment to determine the need of the crop for a fertilizer 

containing one, two, or three elements of plant food. 

B. An experiment to determine the most suitable source of 

nitrogen for this crop. 

C. An experiment to determine the most suitable source of 

phosphoric acid for this crop. 

D. An experiment to study the effect of top dressing the crop. 

This experiment required fifty- two plots, and occupied the whole of 
one of the acre blocks. Each plot consisted of four drills which were 
2»5 yards long and 2 ^ feet apart. This was an alteration in the form 
of the plot adopted last year, when each plot consisted of a single drill 
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rimning the whole length of the block. It was thought that the 
results obtained last year were, to some extent, affected by diffusion 
of the fertilizers from one drill to another. In order to overcome this 
objection, an alteration in the form of the plots was made, and only the 
produce of the centre (1 chain) of the two inner drills used for 
comparison. 

In order to minimise the variations due to the unevenness of the 
soil, each plot treated with fertilizer had adjacent to it a plot to which 
no fertilizer had been applied. By comparing the results obtained 
from these two contiguous plots, any benefit due to the use of a 
fertilizer becomes apparent. 

The soil on the block selected was not even, but most of it 
consisted of a free chocolate loam, the best class of soil we have on 
the College. 

The previous treatment of this block was as follows : — In jVfarch, 
iSdlb it was sown down to prairie grass {Bronius tmudoidrs) ^ and the 
foil owing fertilizer applied bone-dust, 1 cwt.; superphosphate, 1 cwt.; 
guano, 1 cwt. ; and sulphate of potasli, \ cwt. The following spring 
the crop, a good one, was removed for hay ; from that time until March, 
11)03, the l)]ock was used for grazing. In March, 1 003, it was ploughed 
up and sown with oats, wliich in July were eaten off by sheep. During 
August, the stubble was ploughed in and the ground thoroughly 
prepared for the j)otatoes. 

The soil was in good mechanical condition and well stocked with 
humus. The whole block was marked out in drills 2 A feet apart 
which ran lengthwise of the block. Transverse lines were then 
marked so as to divide the block into four sections with pathways, 
10 feet wide, between eacli. Idie sections were known respectively 
as A, B, C, 1). Ijach section had in it fifty-two drills or thirteen 
plots, each plot consisting of four drills. 

Each lot of fertiliser, after being weighed and mixed, was evenly 
distributed, and thoroughly mixed witli the soil, in the drills on the 
plot set apart for it, by means of the Earmer^s Friend fertiliser drill, 
in the manner adopted last year and described in this (razette, April, 
1903. 

The variety of potato used was BrownelFs Beauty,’^ the seed of 
which had been grown here during the previous autumn. The sets, 
cut as uniformly as possible, were planted at the bottom of the furrows, 
d inches deep, and were lightly covered with soil by a smoothing 
harrow. The furrows were subsequently filled in by the after-culti- 
vation given the crop. The plants wore not hilled. 

The crop was planted during the first week in September, and 
harvested during the last week in January. 

Section A, — An experiment to determine whether the cro]) requires 
a fertiliser containing nitrogen, phosphoric acid, or potash, or a com- 
bination of two or three of these elements of plant-food. 
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The results obtained are as follow : — 


Plot 

No. 

1 

Drill No. 

Fertiliser used. 

Yield per 
portion of 
^>lot 

weighed. 

Large! Small I 

1 ! 

Yield per Acre. 

Marketable.] Gross. 

i 

Plants missing j 
in row weighed. | 




i 

1 1 

ft). 

j ft). 

t. c. 

q. ft). 

t. c. 

q. lb. 


A 1 

2 and 

3 

tTamanured 

36 

11 

2 2 

1 20 

2 15 

1 16 

10 

A 2 

0 M 

7 

1 Sulphate of ammonia (120 lb. per acre) 

60 

i 12 

S 10 

2 24 

4 4 

3 12 1 

9 

A a 

10 „ 

11 

! Superphosphate (320 lb. per acre) 

62 

j 16 

8 13 

0 8 

4 11 

3 20 

9 

A 4 

14 

15 

i Unman iired 

64 

18 

3 15 

1 20 

4 16 

2 16 

20 

A 5 

18 „ 

19 

1 Sulphate of potash. 160 lb. per acre ... 

60 

9 

2 18 

3 20 

3 9 

2 4 

20 

A 6 

22 „ 

23 

Sulphate of ammonia 120 lb. ; super- 











phosphate, 329 lb. per acre 

81 

10 

4 15 

1 24 

5 7 

2 0 

14 

A 7 

26 „ 

27 

Unmanured 

79 

11 

4 13 

0 12 

5 6 

0 8 

2 

A 8 

30 .. 

31 

Sulphate of ammonia, 120 lb. : sulphate 











of potash, 160 lb. per acre. 

78 

9 

4 11 

3 20 

5 2 

2 4 

6 

A 9 

;i4 „ 

36 

Superphosphate, 32J lb. ; sulphate of 











potash, 160 lb. per acre 

98 

10 

5 15 

2 0 

6 7 

1 1 

1 2 

A 10 

38 „ 

39 

Uumatiured .. 

90 

11 

5 6 

0 8 

5 19 

0 4 

! 1 

All 

42 „ 

43 

Sulphate of ammonia, 120 lb. ; 8ux>er- 











phosphate, 320 lb. ; sulphate of 










1 

pota^, 160 lb. y»er acre 

83 

i 

16 

4 17 

3 8 

.5 16 

2 20 

3 


Section B , — An experiment to determine the most suitable source 
of nitrogen to use, and also whether a mixture of a soluble and an 
insoluble source of nitrogen is preferable to either forms applied alone. 
The actual amount of nitrogen applied to each plot is approximately 
the same. A plentiful supply of phosphoric acid — superphosphate, 
320 lb. per acre, and potash, sulphate of potash, 160 lb. per acre — was 
applied to each plot so as to ensure that the yield would not be affected 
by a shortage of these elements of plant-food. 

The results obtained are as follow : — 






Yield per 








portion of 
plot 

weighed. 

Yield per Acre. 


Plot 

No. 

Drill No. 

Nitrogen how supplied. 



m 

a> 





Large 

Small 

Marketable. 

Gross. 






tb. 

ft). 

t. c. q. ft). 

t. c. q. lb. 


A 10 

38 and 39 

Unmannred 

90 

11 

5 6 0 8 

5 19 0 4 

1 

A 11 

42 , 

. 43 

Entirely by sulphate of ammonia (120 lb. 



4 17 3 8 

5 16 2 20 





per acre » 

a3 

16 

3 

A 12 

46 , 

47 

Entirely by nitrate of soda (160 lb. per 









acre) 

91 

18 

5 7 1 0 

6 8 1 24 

2 

A 13 

6) 

, 51 

Unmauured 

95 

8 

6 11 3 24 

6 1 1 16 

3 

B 1 

2 , 

, 3 

Unman ured 

67 

15 

3 18 3 24 

4 16 2 16 

11 

B 2 

3 , 

, 7 

Entirely by blood (200 ft), jier acre) 
of the amount by blood (insoluble),*^ 

78 

20 

4 11 3 20 

5 15 2 0 

— 

B 3 

10 , 

, 11 

) 66 tb. per acre ...• ( 

1 3 of the amount by sulphate of am- ( 
monia (soluble), 80 ft), per acre J 

102 


6 0 0 24 

i 6 19 0 8 

1 

— 

B 4 

14 

, 15 

Unmauured 

94 

11 ! 

5 10 3 4 

0 3 3 0 

2 




C'i of the amount by blood (msolubl©),^ j 






B 5 

18 

. 19 

) 13ii ft), per acre ... ... (1 

') i]o( the amount by sulphate of am- 1 
L monia (soluble), 40 ft), per acre J 1 

1 

82 

10 1 

i 

4 16 a 16 

5 8 1 20 

2 


Section C. — An experiment to determine the most suitable source of 
phosphoric acid to use for this crop. In the case of the insoluble 
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sources of phosphoric acid also to determine whether it is more bene- 
ficial to use a mixture of superphosphate with the insoluble sources 
than to apply them alone. The actual amount of phosphoric acid 
applied to each plot under trial was approximately the same. A 
plentiful supply of nitrogen — sulphate of ammonia, 120 lb. per acre — 
and potash, sulphate of potash, 160 lb. per acre, was applied to each 
plot so as to ensure that the yields would not be affected by a shortage 
of these elements of plant-food. When necessary the amount of super- 
phosphate was supplemented by the addition of an amount of blood 
sufficient to equalise the amount of organic nitrogen supplied by 
bonedust, digester refuse or bone char. 

The results are as follow : — 








Yield per 








riot 

Drill No. 

Phosi>horic acid ; how supj)liod. 

portion of 
plot 

weighed. 

Yield per Acre. 


cc 

on 



































jLaTKe Small 

Marketable 

Gross 











t. c. 

0. 

lb. 

t. c 

<1- 

lb. 


A 

10 

38 

ftnd 39 

tlnmaimred 

90 

11 

5 0 

0 

8 

5 19 

0 

4 

1 

A 

11 

42 


4i3 

Entirely hy superphosphate (320 ll>. per 















acre). 

8:? 

10 

4 17 

3 

8 

5 10 

2 

20 

3 

B 

6 

22 


23 

Entirely hy Thomas’ phosphate (320 lb. 















per acre ) 

80 

1.3 

5 1 

1 

12 

5 10 

2 

20 

1 

B 

7 

20 


27 

Unmanured 

80 

13 

4 14 

1 

i 

5 9 

o 

12 

3 

B 

8 

.'30 


31 

Entirely by dif^estor refuse (320 lb. per 















acre) 

87 

12 

5 2 

2 

4 

5 10 

2 

20 

4 

B 

9 

;u 


35 

Entirely by 8ui>€ri>ho8phate (320 lb. i>er 








12 







acre) 

106 

15 

6 4 

3 

20 

7 2 

2 

4 

10 

;i8 


39 

Unnianured 

105 

10 

0 3 


0 

G 15 

2 

4 

2 

B 11 

42 

ty 

43 

! ft by 8uy»erpho8i)hate (213 lb. per acre) ) 

\ by ditfestor refuse 007 lb. peraxjre) )" 

100 

17 

5 17 

3 12 

0 17 

3 10 

6 

B 12 

40 


47 

j 1 by superphosphate ( 107 lb. per acre ) } 
i by dijrestor refuse (213 lb. j>eracrt^) j 
Unman nred 

102 

10 

0 0 

0 

24 

0 12 

0 

0 

1 ^ 

B 

50 


51 

95 

10 

5 11 

A 

24 

0 3 

3 

0 

! 3 

C 

1 

2 


3 

Unmauured 

83 

11 

4 17 

3 

8 

5 10 

3 

4 

i 7 

C 

2 

6 


7 

Entirely by 8UiK?ri)hoai>lmte (320 lb. per 







1 

24 







acre) .. 

93 

10 

5 9 

2 

12 

0 8 

' 5 

c 

:i 

10 


11 

Entirely by bouedust (218 lb. per acre) 

102 

12 

0 12 

0 

0 

7 0 

0 

10 

i 3 

c 


14 


15 

U lima mired 

102 

9 

0 12 

0 

0 

7 2 

o 

12 

i ^ 

c 

h 

18 


75» 

f ^ by superplinsidiute (21.3 lb. per tierej \ 
\ Ity bonedust {I'll lb. i>er acre) ) 

115 

10 

0 15 

‘2 

4 

i ” ” 

1 

8 

! 

c 

() 



23 

( V»y superphosphate (107 lb. per acre) \ 

1 

.. 

6 0 

0 

1 > 

0 14 

1 

12 


— 


\ by iKuiedust (145 11'. i»er acre) j 

* 



c 

7 

2<; 


27 

Ijnmamired .. ... 

j 91 


5 7 

1 

0 

‘ 5 19 

0 

4 

1 ^ 

c 

8 

30 


31 

Entirely by bone char (180 lb. }>er aci'e) 

i 99 

13 

5 10 

2 

1) 

: 0 12 

0 

9 


0 

9 

34 


:i5 

Entirely by superphosphate (329 lb. }>er 








10 

5 






acre) 

i in 

13 

0 10 


9 

^ 7 0 

0 

c 

10 

:18 


39 

Uiimanured 

1 103 

14 

0 1 

1 

10 

0 17 

3 

10 

1 - 

(’ 

11 

42 

?» 

4.3 

1 ii by KUi'erphosphate (2131b. j>eracre) ) 

( i by bone char ((iO lb. per acre) f 

j 97 

15 

5 14 

1 

8 

, 6 12 

0 

0 

1 


12 

40 


47 

1 ^ by superphosphate (107 lb. per acre)! 

1 9(} 

12 

6 1.3 

0 

u: 

0 7 

1 

4 

1 1 



1 4 bv bone char (120 lb. iwr acre) j 







c 


; 50 

1 ♦ 

61 ! 

ijn manured 

' KH> 

11 

5 17 


12 

0 10 


8 

i 1 


Section D. — An experiment to determine the effect of top-dressing 
the potato crop. The fertiliser used in this experiment was a mixture 
containing — nitrogen, 4 per cent. ; phosphoric acid, 8 per cent. ; and 
potash, 10 per cent. It was made up as follows: — Nitrate of soda, 
8 lb. ; blood, 25 lb. ; superphosphate, 47 lb. ; and sulphate of potash, 
20 lb. The top-dressing was applied on 24 November, 1905, when 
the plants were 12 to 15 inches high. Rain fell a few days after the 
top-dressing. 
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The results obtained are as follow 


Plot 

No. 


Brill No. 


Yield par 

Amonrit of Fertiliser. portion of Yield per Acre. 

plot wei{?hed. 


Applied at 
Planting. 


Used for 
Top- 
dreasinR. 


Total. 


2 Marketable. 1 Gross. 

I , ! 


.a 




1 

ij. per aere. lb 

per acre. 

lb. per acre. 

lb. 

lb. 

t. c. 

q. lb. 

t. c. 

q. Ib.i 


J) 1 

2 ail 

1 3 i 




59 

13 

2 18 

:i 20 

3 14 

2 0 i 

32 

I) 2 

0 .. 


250 


250 

97 

15 

5 14 

1 8 

0 12 

0 0 ! 

7 

n 3 

10 „ 

11 

500 


500 

99 

13 

5 10 

2_20 

6 12 

0 0 

3 

B 4 

14 „ 

15 




113 

6 

0 13 

0 20 

7 0 

1 0 

3 

B 5 

18 

19 

750 


7^0 

111 

8 

<; 10 

3 8 

7 0 

1 0 i 

8 

B 6 

22 

23 

1,000 


1,000 

115 

14 

0 15 

2 4 

7 12 

0 4 : 

1 

I> 7 

! 20 , , 

27 




no 

10 

0 9 

2 10 

7 1 

1 20 

1 

I) 8 i 

I ;{0 „ 

31 

’25() 

250 

“500 

112 

10 

<: 12 

0 0 

; 7 3 

3 4 

1 

B 9 1 

34 „ 

.•■if) 

500 

250 

75) 

114 

7 

0 14 

1 12 

! 7 2 

2 12 i 

4 

B 10 ; 

38 „ 

39 1 




105 1 

n 

6 3 

3 0 

6 10 

2 24 

0 

B 11 j 

42 

4.3 

750 

250 

1,0<X) 

114 

7 

0 14 

1 12 

7 3 

2 12 

2 

B 12 j 

40 „ 

47 i 

5<K> 

5iX) 

1,000 

108 

9 

. 6 7 

1 4 

0 17 

3 10 ! 

1 

B la I 

50 „ 

51 : 



95 

9 

5 11 

3 24 

i 

0 2 

2 8 

3 


A careful study of the results will reveal the fact that the differences 
in the yields are probably due more to the variations in the soil than 
to the application of fertiliser. Apparently, the direc’t apjilication 
of any fertiliser to the crop this season was unnecessary. It must, 
however, be remembered that the ground was in good condition and 
well stocked with humus, owing to the treatment it had received since 
1801), though from that date no manure or fertiliser had been applied 
to the block. The season was exceptionally good and favourable for 
this crop, so that from this experiment we cannot assume that the 
potato does not require the direct application of fertilisers. 


Progress Peport ox Germination of Cereal Seeds, 

Effect on cereal seed ()f fee pi) tg it for hunt. — Doca* steeping afject the 
germination capacity ? — Do some varieties resist the dedeterious 
action of the fungicide more than others? 

C. T. MU880N. 

In the steeping of cereal seed for bunt it has always been understood 
that the germs are affected, causing more or less loss, though to what 
extent this occurs has been doubtful. 

Mr. Farrer points out : It is difficult to make anything like 

accurate observations of the effect of the different fungicides on the 
germination of the seeds in the field ; nor are the laboratory tests 
fully satisfactory, for there is no assurance that on seeds germinating 
the resulting plantlet will bo enabled to attain maturity, owing to 
damage done to its health and vitality by the poison, or to extraneous 
causes, such as attack from insects, destruction by birds, or excessive 
moisture, and other causes operating in the same direction/' Further, 
^^the amount of injury done by treatment with any fungicide depends 
very much on the variety treated/^ 

It was chiefly with the latter object in view that a series of tests 
Was recently carried out here at the suggestion of Mr. Farrer, and in 
conjunction with the general field tests under Mr. Sutton, 



393 


April 2, 1904.] Agricultural Gazette of N.S. W. 


1st. To ascertain sonietliing definite as to tlie loss through damage 
done to the germ by two selected fungicides. 

2nd. To ascertain whether, under given conditions, amongst 
certain selected varieties, any resisted the action of the 
fungicide more than others. 

To this end three experiments were carried out as follows : 

Experiment I. 

Samples of wheat and barley (vari(,‘tal names unknown) were divided 
into two lots and tested for vitality only, in damp blotting-paper, 
under exactly similar conditions with respect to treatment and sur- 
roundings ; one lot without any preparation ; the other dipped in 
sulphate of copper (1 lb. in five gallons of water) for one hour, well 
shaken up, the liquid then poured off and the seed covered with lime- 
water for an hour ; this latter treatment to get rid of any remaining 
copper, as if any remains dissolved in the water as sulphate of copper 
it is liable to be absorbed by the seed and cause damage to the germ, 
probably the very thing that causes such damage as is generally 
caused by steeping in fungicides. The lime, however, combines 
chemically with any copper remaining, and prevents this damage by 
removing it from the liquid surrounding the seeds. This experiment 
commenced 8tli October, and finished on the 15th, with the following 
results : — 




KxrKllIMKNT I. 



j Temi^. 

Treatment. } 

(Terminated in 
seven days. 


i ‘'F. 

1 

Per cent. 

Wheat 

! 68 

Steeped in sulphate of copper, 1 lb. in 5 
gallons of Mater, 1 hour ; liine-w’uter, 

1 hour. 

70-1 

Barley 

(>8 

Do do ...1 

34 -a*) 

Wheat 

68 

Not steeped... .... ... ... ...i 

9.715 

Barley 

68 

Do 

o 

6 

i 


This clearly shows that steeping damages the seed by preventing 
germination, doubtless through damage to the germ ; at any rate 
many failed to germinate. 

The next step was to trace out what becomes of the seeds which 
fail to germinate quickly. 

Experiment IL 

Seeds, all wheat, were st(^ped in sulphate of copper, and afterwards 
lime-water, as in Experiment I. The test commenced 27th September. 
By the fifth day germination proper had ceased; two days later, 
however, there commenced a spurious form of germination, the 
plumule being pushed out, covered by its sheath, with no sign of 
rootlets. In some few cases, two days later a few roots began to 
appear, mostly the secondaries ; these were mostly brownisli, and 
shrivelled at the tip. Evidently the fungicide had been absorbed in 
suflSicient quantity to prevent normal root development ; the root- 
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points being nearest to the point of absorption, whilst the influence of 
the water absorbed was sufficient to enable the stem to be pushed out. 


Experiment IT.- Seed steeped in Sulphate of Copper, 1 lb. to 5 gallons of 
water ; one hour afterwards steeped in Lime-water two hours. 


Name of Wheat. 

Temperature. 

Oemniiated 
ill 9 da>-8. 

Short period of 
non- 

Kemiination, 

2 days. 

Mayed. 
Oeniii noted 
in next 3 dayH. 

Power’s Fife 

F. 

per cent. 
70-04 


per cent. 

14 

Pererod 


43-4 


2 

Allora Spring 

9 t 

72-6 


11 

Lambrigg White Lammas 


51-3 


12 

Bobs... 


71-5 


10 

Australian White ... 

99 

47-7 


10 

Nut Cut 


5S-‘2 

1 

1 

7 

Steinlee 

99 

51-7 

1 

t 

5 

Federation 

9 9 

74-4 

i 

15 

Australian Talavera 


70-3 

1 

17 

Minnesota Blue -stem 


54-9 


i 23 


It is doubtful whether such as w^ere delayed in germination would 
ever come to anything, for the plantlets showed themselves in such a 
way as to lead to the belief that they would not survive. 

Experiment III. 

In this experiment, for ascertaining the effect of steeping on 
different varieties, two fungicides were tried, conditions being made 
as even as possible. All chaff w^as removed. Blotting-paper being 
used, the water for maintaining moisture required being applied as 
evenly as possible. Temperature was fairly constant at 66 lo 70, with 
no checks. 

The methods adopted in preparing the grain were as follows : — 

(a.) No treatment. 

(6.) Seed put in sulphate of copper solution, 1 lb. in 5 gallons 
water, at 10 a.m., and thoroughly shaken. Taken out at 
IITO a.m., and put in lime-water ; thoroughly shaken. 
Lime-water drained off at 1 p.ni., and seed put between 
sheets of damp blotting-paper. 

The liquid, after adding lime-water, was tested with 
ferrocyanide of potash, and with knife-blade ; both tests 
showing no copper remaining in solution, 

(c.) Seed put in mercuric chloride (corrosive sublimate), 1 lb. in 
40 gallons, at 10 a.m., shaken up ; taken out at 10*20 a.m., 
washed in thr#e waters, remaining in the last until 1 P.m.; 
w^ater drained off, and seed put between sheets of damp 
blotting-paper. 

Without doubt washing prevents a certain amount of 
damage to the germs, as it would remove any poison remain- 
ing on the seed, and thus prevent it being absorbed with the 
moisture taken in as a preparation for germination. 



KxPERiiiENT Iir. -Showing results in detail ; experiment cominence<I oth November, temperature varying between C6®-70° F. 

Medium — Wet blotting-paper ; 50 seeds in each case. 
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Results were as follows : — 
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We may observe tlie results show bulk of seed germinated by third 
or fourth days in untreated and treated. This would, no doubt, bo 
the best of the seed, and plants resulting therefrom might be expected 
to be hardiest. Plants resulting from such seeds as germinated after- 
wards may be expected to be smothered by the earlier ones, and would 
probably die out or result in stunted plants when growing in the 
field, through the earlier competitors being larger and naturally 
growing more rapidly, consequently obtaining the more favourable 
conditions. 


Summary. 

It may be concluded that — 

1. Non-treated seed germinates more readily than treated seed. 

(Without reference to the effect on bunt or other smut 
spores ; merely considering vitality.) 

2. Steeping seed delays germination in a considerable proportion 

of the seed treated, in some cases killing the germ. 

Jl. Those seeds which do germinate under delayed conditions 
sprout in a spurious way, the young stem frequently ladng 
pushed out first with no (or little) sign of roots, many 
rootlets being damaged at the growing point. 

4. Svilphate of copper, in this test, acted more severely in causing 

delay in germination than "was the case with mercuric chloride. 

5. Treated seed was more free from mould than non-treated, 

though in some cases the treated seed showed mould, notably 
No. 13. 

G. Varieties differ in their relation to treatment, as to the effect 
it has uponthem; data are not at present sufficient for enabling 
this matter to be fully discussed. 

During next wheat season it is proposed to repeat Experiment HI, 
in order to confirm or amend results, slightly varying the conditions 
and at the same time including certain field tests, so as to try and 
arrive at definite results with respect to effect on field crops grown 
from treated seed. 


Haweesbuey Disteict — Faem Notes. 

H. W. POITS. 


At this season no effort should be spared to make ample provision for 
abundant supplies of green stuff for winter use, and for ample hay to 
fill all requirements for the next summer, autumn, and winter. There- 
are many farms upon which considerable areas of suitable land arc^ 
allowed to remain idle all through the hay-growing season and where 
the occupiers spend every year considerable sums in the purchase of hay 
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and cliaff. This is not good economy, because with reasonable care in 
preparation of the land, selection of suitable varieties of oats or wheat, 
and the use of a little manure where necessary, all the fodder require- 
ments of this description can always be more cheaply grown on the 
farm than they can be purcliased. At the College farm a good many 
experiments have been conducted with the? object of determining, in 
the light of the peculiar climatic conditions of the districts to which 
these notes are intended to apply, the different kinds of oats and of 
wheat which can be relied upon to return the most certain result 
Last season, in [this district, rust was very prevalent, and of some* 
twenty oats tried, the Algerian, as a crop for hay-making, showexk 
its superiority. Two other varieties, Argentine, a variet}^ very like 
the Algerian, and lied Ilust-proof, were even better than Algerian, 
but cannot be recommended for extensive culture yet, because seed 
may not be ol)tainablo in any quantity. Another very good variety is 
the Potato oat. Wherever possible the crops should be put in before 
the end of tliis month. In land that is naturally rich or has been 
hea-vily dressed with manure, the seed should be sown thickly in order 
to secure a hay with fine straw. The experiences of last season show 
that in choosing varieties of wheat to sow for hay crops, it is not only 
necessary to choose those which are resistant lo rust, but which ripen 
(airly enough to escape the possible depredations of caterpillars. In * 
dry years, and for the production of the heaviest crops of liay, White' 
Lammas and Blount's Lambrigg have proved to be very desirable 
wheats, but during the past season some of the crossbreds that have 
been specially made by Mr. Farrer, Wheat Kxperimentalist to the 
Department of Agriculture, distinguished themselves, not only 
resistance to rust, but also escaping the caterpillars by reason of their 
advanced maturity at the season of attack. At the head of the list of 
rust-resisters and early-maturers came Nntcut, Bobs, Sinew, Biceps, 
and Marshall’s No. d. Vaudilla developed a little rust, but matured 
very early. 

For grain for fodder tlie bearded varieties, like Medeali and Belo- 
tourka, are about the best. A good many farmers do not think it is 
worth their while growing wheat for grain, unless they can dispose of 
it as a market crop. In the coastal districts by far the most jirofitable 
use to which all the wheat grain that can be raised on the farm can be 
put is to utilise it in the rations of pigs and poultry. As a pig food, 
wheat can be made to fill a very profitable place in the list of con- 
centrated foods utilised for rapid topping up of baconers and porkers. 

In some districts barley is successfully grown for hay, but unless it 
is harvested at exactly the proper stage, some trouble may be 
experienced with the beard. The skinless variety does not have this 
disadvantage, and is as good, if not better, for hay. 

Green fodders , — In the production of green fodder, much depends, 
upon the condition of the land, and it will always pay well to get it 
into good heart, so that the crops may never come to a standstilL 
Oats, barley, rye, peas, &c., can be used alone or in combination. 
Where a big bulk of stuff is required, about the best combination is 
oats grown with barley. The barley, by reason of its more rapid 
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f ^rowth^ will soon afford good grazings and tlie oats will come along a 
ittle later^ thus prolonging the period during which ])lenty of green 
■stuff will be available, and afford a relishable change to the stock. Oats 
^and peas — H bushel of oats to 1 bushel of dun peas or grey field peas — 
rprovide a well balanced ration for milch cows, as do barl(\y and vetches, 
' or tares where they can be sown early in well drained, old land. Another 
good crop for winter feed is Emerald llye, which will do well in the light, 
gravelly soil that is unsuitable for more fastidious crops. Two bushels of 
seed per acre is the usual quantity sown, and in covering the seed should 
be buried at about the same depth as wheat or barley. This matter of 
•covering seed in autumn -sown crops in districts where wet winters are 
always likely to be experienced, is one that needs care. It is all very 
^ell to sow seed at a considerable depth to hel]) a crop to withstand 
'Conditions of drought, but very often — and especially where seed is 
scattered on roughly-ploughed land, a considerable proportion of the 
plants are exhausted before they push their way to tlu^ surface, and 
the growth of the crop is not as vigorous or rapid a,s is desirable. 

Turnips and Sfvedcs, if not already sowm^ should put in without 
delay. It will always pay to put in a nice little patch of these crops, 
because even when the market falls to a low ebl), they cnn ha turned 
fbo very profitable account as fodder for slu'ep, caittle, and ])igs. It is 
in the event of market slumps, and of the production of any quantities 
-of unmarketable pi'oduce, which are always liktdy contingencies, that 
some sheep come in so handy on alarm to eat up otherwise unmarket- 
able material and convei’t it into profit. l*igB also serve alike purpose, 
l)ut in a system of rotation, under which the object is to make good 
iise of every scjuare yard of a small holding, a small flock of sheep are 
invaluable. For the lambs there is always a good demand. 

Lucerne . — Everyone should endeavour to have an area of this 
invaluable fodder plant. For the dairy cattle, for stall-fed horses, and 
for sheep and pigs, it provides the best of green forage, and as hay it 
is the best possible winter food either alone, or in combination with 
oaten or wheaten hay and straw, or with maize stover for idle horses, 
dry cows, young stock of all kinds, and as a general stand-by. The 
great point in getting good returns from a lucerne plantation is to 
take care to sow the seed in deeply- worked, clean land, so that the 
young plants which are for the first few weeks of their existence 
extremely delicate may suffer no check. Once the critical stage is 
passed, the lucerne can be relied upon to take pretty good care of 
itself. In some districts spring sowing is favoured, but on all farms 
where weeds have gained a good footing, there is considerable risk of 
spring-sown lucerne being smothered in its infancy. Sown in autumn, 
the young plants have a much better chance of establishing themselves 
without interference from weeds, and by the time the spring growth 
of weeds come up, the lucerne will have developed a good root-system 
and be better able to hold its own. Where pigs are kept, an area of 
even a quarter or half an acre of lucerne will be found of great use as 
a run for brood sows and litters. For poultry a small patch of lucerne 
will also be found useful as a source of one of the best green foods 
that can be provided for yarded fowls. 
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Jarm Notes. 


IlIVERINA DISTRICT.— April. 

Wlu at , — Pri'pjii'ation of land iiiteiided for ilie production of wlieaten 
liay should la* (annplotcd without delay, as no time should he lost in 
sowing tin* varieties of wheat most suitabh' to tlie respective districts. 
Here the heaviest crops and the most palatahle and nutritious hay are 
olitaiiuHi from ^vhite wluaits, such as jierthoud or Zealand, Australian 
^halavera, AVhiti^ laimmas, and Wliite idsseex. The sowing of wheat 
for grain croj^s should he commenced during this month, and com- 
])!eted hy thc' mid of iMay. hind sliould he plouglual to a depth 

of 5 or h in(‘li{\>, w1u‘rt‘ the d(‘pth of the soil will pcTinit, and 
pulverised as tlioroughly as possilde. Seed should at all times he 
sown with the drill, as thereby a cousiderahl(! saving of seed is effected, 
and it is c‘V('nly depositiMl at an uniform di'pth of 2 or 3 inches, tlms 
ensuring evi'ii germination and a much mori^ equal growth of plants 
than is obtainable from liroadcast s(‘ed. Drill with the seed for hay 
a>bout ho lb. of No. 1 or No. 3 superphosphate per acre, and for grain 
crops a similar ([uantity of No. 1 superphosphate. Sow seed for hay 
at tlu‘ ratci of lo lb., and for grain 30 lb., per aci‘e. 

Barlcff should la? sown without delay for grc'en fodder, and the 
sowing for graan |)roduction should b(' comph'ted by the first week in 
May. Fm* gn'en fodden*, sow skinless or Cape, the former giving the 
earlit;st and la'st r(.*turn where the rainfall is light. For greenstuff, 
use three-ipiarter bushel of setal to the acre', with the addition of one- 
cpiarter busliel of vetches or tares. For grain, sow 25 11). to 30 lb. of 
seed, drilling witli the sc'ed about tiO lb. ])er acre of No. 1 super- 
phosphate'. For green feed, drill with the seed about hO lb. to 80 lb. 
per acre of No. 1 or No. 3 manurt', the latter for pri'ference. For 
malting Kiiiver and (lolden Grain liave given best results. 

Lua rur may b(' sown where it lias a chance of getting a start free 
from weeds, whic*h at this season are very liable to overrun it if the 
weather prove moist, otherwise it will be better to leave it till July or 
August. Ijand should be deeply broken, and the soil thoroughly 
pulverised, tlio surface being made even b}^ rolling. Sow 81b. to 10 lb. 
broadcast, but if drilled, less than half the seed will be enough. 

PeuA*. — Sow grey or blue field peas, also varieties for table use. Of 
the latter, none will be found superior to Yorkshire Hero. 

Vcfjetahlet >\ — Sow beet, parsnip, carrot, cabbage, onions, and cauli- 
flower. Transplant into well manured and thoroughly prepared land 
such plants of cabbage and caulifiower as are fit. 
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Orcljard f(otes. 

W. J. ALLEN. 


For April. 

The rainfall for the season lias been fairly good and pretty general so 
that there are? comparatively few districts where the trees have suffered 
to any appreciable extent from lack of moisture, yet, notwithstanding 
the favorable season there will not bo half the orange crop this year 
that we had last, but the quality wdll, if anything, be better, owing to 
the fact that most of the trees are carrying only medium to light crops. 

I would advise growers to refrain from rushing their fruit on to the 
market, as owing to the scarcity the demand will b(? greater than the 
supply, and any fruit which can be held over until the wnrm weather 
in the spring, will, in my opinion, command good prices. I refer more 
particularly to the orange and mandarin. 

It is said that Victoria will not allow any fruit to enter, that State 
which shows signs of either dead or live scale. It is, therefore, most 
important that our growers should endeavour to rid their fruit of all 
scales, either by fumigating or spraying, and this with as little delay 
as possible, as even after the scale is killed it takes some time for it to 
leave the fruit, particularly after fumigation. 

Fumigating tables may be obtained from the Department of Agri- 
culture on application. 

In cases where the grower intends to give his orchard two plongh- 
ings, the first should be completed at as early a date as possible. Out- 
dde of this the land should have as complete a rest as possible until 
the winter ploughing, when all weeds which may have grown will be 
turned under while still green, and before they seed. It is now rather 
late to sow seed for green crops as there are very few crops which will 
make satisfactory growth between now and August, which month in 
most instances is quite late enough to do the winter ploughing. 

Planting of citrus trees may be continued this month. When autumn 
planting is practised care should be taken in handling such trees not 
to expose the roots to either wind or sun for any length of time. 

Oodlin moth bandages must still be kept on the trees as, even after 
all the fruit is removed, an occasional grub finds its way to the bandage. 
All props should be removed from the orchard and any grubs adhering 
to them destroyed. 

Trees badly disfigured by the ravages of woolly aphis, are a source 
of danger in the orAard as are also rough-barked varieties of either 
apples or pears, as in the ruptures caused by the woolly aphis will be 
found numerous grubs, as also underneath the imgh bark, and it is a 
question whether it would not pay to cut all trees well back or down, 
which are in very bad condition, as I feel sure it will be impossible to 
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eradicate the moth while the trees offer such excellent harbor for the 
grubs. It is very noticeable when removing bandages that those 
trees which are badly disfigured with woolly aphis are rarely found to 
have many moths under the bandages, but in a close inspection of the 
knobs grubs may be found in all of them, and where this is the case 
there is but slight hope of ridding the orchards or district of this 
pest. 

All dormant bud ties may be removed this month. 

The stones and pits of the different fruits recpiircd for stock raising 
may be planted this month. 

Trees required for refills or for planting new orchards should be 
secured as early as possible, and all land which is to be planted should 
bo prepared without delay. 

In purchasing trees, deal only w'ith nurserymen who are knowii to 
have a good reputation, and who are raising their own trees, as it is 
to their interest to supply nothing but good stocks if they hope to do 
any future business. There is nothing more (lisconraging than to find 
after growing trees for three or four years that the varieties are 
worthless. 

(irowers in different localities often find that tlu'y have a variety 
which is doing excc^ptionally well in their particulai* district. In this 
case, if they arc nr)t suro of the name*, and cannot get it properly 
naTued, I would recommend that they should send their wood to a 
nurseryman and hav(^ liim work as many trees for them as tht*y r(*(]uire. 
In this way tliey are sure to get exactly what they reijuire and 1 feel 
sure there is not a nurseryman who would not undertake to carry out 
sucli a contract carefully. 

Two or three good varieties are much better than two dozen, and 
one cas(^ of good fruit is generally worth as much as three or four 
cases of poor fruit — therefore, it is well to exercise great care to choose 
only the best if it is hoped to make fruit-growing pay. 

To tliose who are interested in the subject of cider-making I would 
recommend securing a copy of the Report on the Results of Investi- 
gations into Cider Making, carried out on behalf of the Bath and 
West and Southern Counties Society, in the years 181hl-1902, by 
F. J. Lloyd, F.C.S., F.I.C. This report can be purchased from Messrs. 
Eyre and Spottiswoode, East Harding Street, Fleet-street, E.C. It 
gives details in connection with the handling, storing, grinding, 
pressing, extracting, filtering, bottling, &c., &c. The report contains 
145 pages, and its price in London is 8d. 

The California Fruit-grower’^ for November, 1908, contains a 
description of a new navel orange which is being grown in Florida. 
The bud from which the new orange originated was obtained in Cali- 
fornia. The fruit is named the ** Surprise” audit is believed that it 
will do as w^ell in Florida as the Washington Navel is doing in California. 
It is described thus — flesh, fine grained, yellow in color, juice, 
abundant, acidity and sweetness well blended ; flavour, rich, vinous ; 
quality, excellent ; no seeds ; ripens about the same season as the 
Washington Navel. It has fruited well for three years and is, there- 
fore, looked upon as a decided acquisition by Florida planters. 
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The Department of Agriculture will try and secure some buds or 
trees of this variety as early as possible. 

In the same number of the aforementioned journal is given the 
Teague process of curing lemons. Three things are insisted upon, 
viz. : — The lemons must never be allowed to sweat ; they must never 
be in a draught or damp ; and the yellow and green must be separated. 
Subject to this they are given all the air that can pass through a canvas 
covering in an open shed. Mr. Binney, a lemon grower of San Diego, 
is under the impression that lemons kept in Messina boxes in sheds, 
closed by canvas on all sides, except those from which the prevailing 
winds come, will cure equally well without canvas coverings for each 
pile of boxes. It would be well worth while some of our growers 
giving these methods a trial. 



April 2, 1904.] Agricultural Gazette of N.S. W. 403 


practical Vegetable aijd Flower Growing. 

W. S. CAMPBELL. 

Directions for the Month of April. 

Vegetables. 

ThJj rains of March, which spread over a large portion of New South 
Wales, assisted to keep many varieties of vegetables abundant ; and 
as good rains frequently occur during April, any heavy work, such a,s 
trenching and preparing for the planting of permanent vegetables, 
had better be carried out whenever time permits. 

Asjjnragus . — This is one of the best of the permanent vegetables 
referred to above, and should be planted in the early spring. It 
will succeed in almost any part of the State where other kinds of 
vegetables will grow. In most unexpected places it may bo found 
luxuriating — far away in the West, for instance — where sufficient water 
can be provided for its requirements. When preparing land for this 
vegetable, unless the soil is naturally rich, a good deal of manure 
should be used, that is, horse, cow, fowl, or sheep dung, either 
separately or mixed together. 

Boans, Broad , — During the month these may be sown as extensively 
as may be required, for this is about the best time of year to sow. 
Sow in rows about 'I or 4 feet apart and drop the seed about 4 inches 
apart in the rows. 

French or Kidney Beam . — It would be unsafe to sow any more seed 
of this vegetable, except in those parts of the State which are not 
likely to be affected by frosts. 

Beetj Red and Silver . — Attend to seedlings which have come up, 
keep them free from weeds, and thin out well. Further sowings had 
better not be attempted until the spring. 

Borecole or Kale . — If it be intended to make a trial of this vegetable, 
sow a little seed. 

Brussels Sprouts . — This is one of the very best of the cabbage tribe 
of plants, and should be grown wherever the climate may be found 
suitable. It will succeed best in cool or rather cool districts. Endeavour 
to obtain seed only of the highest quality, as there is a great difference 
in the merits of different kinds of seeds ; and although the price of 
the best may be higher than other kinds,, it is well worth the extra 
cost to procure the best. Sow a little seed from time to time, and 
plant out any seedlings which are well grown and which have been 
pricked out for the purpose. Use plenty of manure when preparing 
the soil for the planting. 

Cabbage . — Sow seed from time to time as extensively as may be 
required, but there is no necessity to waste any seed. Plant out any 
young cabbages that are well enough grown. 



404 Af/rimltural Gazette of N.S, Tf^. [April 2, 1904. 


Cauliflower, — Sow a little seed during the mouthy and plant out 
with a good deal of care any suitable plants which are ready. Do not 
stint the application of inanuro. All the cabbage family arc gross 
feeders and need abundance of good food if the best results are 
expected. Cauliflowers need to be grown well from the start, and on 
no account should suffer any check, or they may produce nothing but 

button heads. 

Carrots may be sown as extensively as may be required in drills 
about 1 foot apart. Drop the seed thinly and see that the seeds do 
not stick together. Thin out the seedlings well when they are large 
enough to handle. 

Celery. — Plant out a few good strong seedlings in richly manured 
land. Water them well as they grow should the weather be dry. 

Endive. — Sow a little seed. Plant out strong young seedlings as 
required. 

Leelc. — This needs soil that has been heavily manured. Sow seed 
from time to time and transplant the leeks when they grow to a height 
of 6 or 8 inches or so. 

Lettuce. — Seeds of this vegetable may be sown as extensively as 
may be required during the month, and young lettuces maybe planted 
as soon as they are large enough to move. They should be trans- 
planted with care — lifting them so that as few roots as possible may 
be broken. The best way to manage this is to water the plants well, 
soaking the soil thoroughly before transplanting. Use plenty of good 
manure and try to bring the plants on quickly. 

Onion. — This is a good time in which to sow seed largely. Use 
manure liberally, dig and drain well, and finish off with as fine a seed- 
bed as possible, and the more level it is made the better. Indeed, all 
vegetables will succeed best where the ground has been made quite 
level. Sow the onion seed in drills about a foot apart, and just cover 
the seed with fine soil. If pickling onions are required, sow seed 
thickly broadcast, preferring a white variety in preference to a brown 
or red. The white Spanish is an excellent mild sort^ but the brown 
kinds keep best when stored for use. 

Parsley. — Sow a little seed of this most useful herb, and never bo 
without a few plants. 

Parsnip. — Sow a few rows in deeply-dug soil. The parsnip is a 
very deep-rooting plant and needs good preparation if good roots are 
required. 

Peas. — Sow largely from time to time during the month in rows, 3 
or 4 feet apart, or they may be sown in double rows, as is sometimes 
preferred. When the peas have grown to a height of a few inches, 
stick in light brushwood or sticks along the rows, to enable the plants, 
to grow to the best advantage. 

Radish. — Sow a little seed now and then during the month to keep 
up a sufficient supply. 

Shallots and Garlic. — Plant a few bulbs in rows, setting them about 
a foot apart in the rows. 

Herhs. — Sow seed of any kinds that may be required. 
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Flowers. 

Sow seeds of hardy annuals^ of perennials, and biennials as soon in the 
month as possible, or it will be rather late to raise animal seedlings 
for planting out for early spring flowering. Spring flowering bulbs, 
such as daffodils, Watsonias, hyacinths, sparixis, tulips, anemones, 
crocuses, and others, should be planted without delay. 

Cuttings of roses, pelargoniums, verbenas, fuchsias, carnations, 
petunias, and other similar plants, should strike well if set in carefully 
prepared beds during the month. But they will need looking after, 
watering and shading if necessary. If just stuck in the soil and left 
to themselves they will probably fail. 

Everyone in the country who reads these directions should endeavour 
to grow and protect a few flowering plants, or some shrubs, or a few 
trees somewhere about the house and other buildings, and make the 
place cheerful with a few flowers here and there. (Jccasionally in the 
country may be seen the most beautiful flowers and plants, vegetables 
and fruits, tended with every care, even though the home may be 
small and humble enough. But, unfortunately, as a rule, the barest 
and most uncomfortable-looking dwellings and dismal surroundings 
are in evidence. 


H 
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AGRICULTURAL SOCIETIES’ SHOWS. 
1904. 


Society. 

Secretary. 

Date. 

Roy^ A. Society 

F. Webster 

Mar. 30 to 
April 7 

Bathurst A., H., and P. Society 

W. G. Thompson. . . 

April 13 to 16 

Richmond River A., H., and P. Society 

E. J. Robinson ... 

,, 14, 16 

Hunter River (West Maitland) A. & H. Association.. 

W. C. Quinton ... 

„ 19 to 22 

Orange A. and P. Association 

W. Tanner 

.. 20, 21, 22 

Quirindi District P., A., and H. Association 

W. Cadell 

., 27,28 

Wellington P., A., and H. Society 

A. E. Rotton 

,. 27, 28 

Central Richmond River (Coraki) Agricultural Society D. Camenron 

,. 28, 29 

Upper Manning A. and H. Association 

W. Dimond 

„ 28, 29 

Moree P. and A. Society 

8. L. Cohen 

May 3, 4, 5 

Dungog A. and H. Society 

Chas. E. Grant ... 

„ 4,5 

Coonamble P. and A. Association 

F. C. Lamotte 

„ 11, 12 

Nyngan and District P. and A. Association ... 

R. E. Bums 

„ 18, 19 

Walgett P. and A. Association ... 

Thos. Clarke 

„ 25,26 

Cobar P. and A. Association 

J. M. Scott 

„ 25, 26 

New Soiith Wales Sheepbreeders^ Association 

A. H. Prince 

June 29, 30 ; 
July 1, 2 

Hay P. and A. Association 

G. S. Camden 

July 21,22 

Riverina P. and A. Association . 

Wm. Elliott 

„ 26, 27 

Condobolin P. and A. Association 

D. H. Tasker 

„ 27, 28 

Narrandera P. and A. Association 

J. F. Williams ... 

Aug. 3, 4 

Forbes P., A., and H. Association 

N. A. Read 

,. 3, 4 

Parkes P., A., and H, Association 

G. A. Seaborne ... 

„ 10, 11, 12 

Murrumbidgee P. and A. Association 

A. F. D. White ... 

,. 24, 25 

Gtinnedah P. , A. , and H. Association 

J. H. King 

„ 24, 25, 26 

Grenfell P. and A. Association 

Geo. Cousins 

„ 26,26 

Young P., A., and H. Society 

C. H* Ellerman .. 

Sept. 6, 7 

Junee P., A., and I. Association 

T. C. Humphrys... 

7, 8 

Northern Agi-icultural Association 

C. Poppcnhagen ... 

„ 7, 8, 9 

Temora P., A., H., and I. Association 

W. H. Tubman ... 

,. 13, 14 

Albury and Border P., A., and H. Society ... 

Walter J ohnson . . . 

„ 13, 14 

Yass P. and Au Association 

Will Thomson ... 

., 16, 16 

Wyalong District P,, A., H., and I. Association 

S. G. Isaacs 

„ 21,22 


1905. 


Albion Park A., H., and I. Association 

... Henry Tryer 

... Jan. 

18, 19 

Tenterfield Intercolonial A. and M, Society ... 

... F. W. Hoskin , 

... Mar. 

7,8. 9 

Fair Days 

... 

... ff 

10, 11 
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The Nut Grass Coccid. 

{^Antonina australis, Green.) 


By WALTER W. FROGOATT, F.L.S., 

Government Entomologist. 

The discovery of a useful scale insect is not an everyday occurrence; 
scale insects are always looked upon as the most destructive and serious 
pests that the orchardist and farmer have to deal with, and therefore a 
useful species is somewhat unique in the history of Coccida3. 

The insect in question is a pest in reality to its host-plant, the well- 
known Nut Grass ’’ {Cyperus rotundns) ; but this sedge — a native of 
Australia — has been washed down all our coastal rivers until it has spread 
over all the rich alluvial river flats as they become cleared and culti- 
vated, and is now one of the worst plant pests that the farmer has to deal 
with when cultivating his land, so anything that will check its growth 
will be welcomed by the farmers as a friend, and more so when it is 
known that after several years this coccid has not been found to infest 
the roots of any other plants. The presence of this insect upon the 
nut-grass roots in the Singleton district has been known to some of 
the residents for about two years ; they noticed the nut grass dying 
out in the paddocks, and digging the plants up found their roots 
blighted.*' It appears that it was first transplanted by a fettler on 
the railway line at Ravensworth, who drew the attention of his superior 
officer to the fact that it might be used for destroying the nut grass 
on the line. In reference to this statement. Inspector Roberts 
writes : — It was first noticed at Ravensworth a little over two years 
ago, and so far has not done extensive work, but has eaten out the 
nuts from the blue-metal ballast there for some distance, but does not 
seem to make good headway where the formation is hard. We have 
not found any north of Ravensworth, but have come across them in 
several places between there and Newcastle. I find to transfer them, 
it is better to take them in the soil, but without the soil they seem to 
live for a considerable time. I have kept them in my office for about 
a fortnight without soil, and they were still alive. It seems to take a 

f ood while for them to spread when transferred, but the work they 
o when they get a hold is to clean the nuts out and only leave a 
shell. I have not noticed them upon anything else.^* 

In reply to further inquiries, Sub-Inspector Brown of Muswellbrook, 
wrote ; — I beg to state that I first discovered this scale insect about 
two years ago in the blue-metal ballast at Ravensworth, on the 


A 
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Northern railway line. At this place there was one mile of the line 
one mass of nut grass, but the summer before last the nut grass came 
up only here and there, and that is how we discovered it was the 
insect that prevented it growing ; last summer, and up to the present 
this year, there is no nut grass showing up in this particular mile of 
the road, but there is still a lot of nut grass at each end of the mile, 
and in the embankments alongside of the line, but it is slowly dying 
out. I find that the progress of this insect is very slow whore the 
soil is stiff or clayey; in two vineyards adjoining the railway line at 
Ravensworth, the soil of which is of a loamy nature, the insect seems 
to bo making fair progress. I may state that I have from time to 
time transferred a lot of the grass affected with the insect to other 
parts of the railway line, but the results have not been as good as I 
anticipated, why I do not know, but am of opinion the cause was the 
drought, as there was no moisture in the ballast at the various places 
when I transferred them ; they are making very fair progress at 
Maitland and Singleton, but I have not yet been very successful in 
getting them started at other places further up the line'. At 
Muswellbrook and Aberdeen, for instance, they have made very little 
headway. I have distributed a lot in other localities this spring, but 
cannot give you the result yet, but will be pleased to do so later on.^^ 

Though this coccid had been put to practical use for nearly two 
years, and several landowners had been transplanting it from infested 
paddocks into places overrun with nut grass, it was not until early in 
the present year (1903) that Mr. Henry Tyres of Singleton examined 
some specimens of the insects upon the roots of nut grass obtained in 
Mr. T. Thrift’s paddocks at Dunoey, and furnished the local papers 
with an account of its useful habits, which brought it under the notice 
of the Department of Agriculture. Through the kindness of Messrs. 
Tyres and Thrift I was enabled to go round the district and examine 
fields only a few years ago matted together with nut grass, where now 
it is difficult to find a single tuft among the lucerne. It is noticeable 
that in lucerne fields and paddocks where the soil is least disturbed 
that the nut grass dies out much quicker than where it is ploughed 
up regularly, as the ploughing injures the infesting coccids, and also 
cuts up the nut grass, and starts a fresh growth. 

A fine collection of infested plants were collected where a paddock 
had just been ploughed up, and the nuts could be easily seen encrusted 
with the white secretion of the female coccids clustering round the 
roots, as many as sixty insects being counted on a single root. 

Each adult female coccid is enclosed in a thin white shell or coat of 
floury matter and firmljp’ attached to the nut, the dull, purple-coloured 
coccid remaining in this position until the larvae are produced, when 
she dries up. No larvae were noticed until early in October, when a 
number of dull red larvae crawled from under the adult specimens. 
This insect was forwarded to Mr. E. E. Green, Government Entomologist 
at Ceylon, one of our greatest authorities on the scale insects. J0te 
identified it as a new species of the genus, Antonina. This genus 
w^s formed by the French naturalist, M. Y. Signoret, in the 14th 
Part of his Bssai sur les Cochenilles on Gallinsectes,^' published in 
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Amiales de la Sociote Entomologique de France, 1875. He described 
tbe typical form Antonina purpurea from specimens obtained upon the 
roots of several species of grasses growing in France, among them 
wild millets [Milium] and wheat-like grasses [Agropyrum] , but does 
not state that the infestation of these insects killed the grass. Six 
other species of this genus have been described since from other 
parts of the world, Antonina Nortoni and A, houtelou^e are described 
by Parrott upon the base of the stems of Bouteloua racemosa in Kansas, 
U.S. America ; another [AnUmina, Crawi) found by Cockerell upon the 
bamboo growing in China and Japan, and the same entomologist 
described another from Kansas on grass roots under the name of 
Antonina Parrotti, Maskell, under the name of Sphaerococcus gvaminis,. 
added another to the list, found on grass roots in China. Newstead 
found the sixth [Antonina socilis) an the roots of Arundinaria japonic a. 

Green has determined this as a distinct species, for which he 
proposes the name of Antonina atistralia, a technical description of 
which is in my hands, and will be published in the Proceedings of 
the Linnean Society of New South Wales. The adult female is a 
rounded white mass measuring | of an inch in length, slightly longer 
than broad, and attached to the rhizome or nuts on the roots, up to 
thirty and forty of them being counted clustering together on a single 
nut. 

When detached from the food plant the coccids break out of the 
white enveloping outer shell of secretion, and appear as a dull black mass, 
smooth and shining on the dorsal surface, but duller with distinct 
segmental corrugations on the under surface, within distinct spots,, 
the indications of the aborted larvae legs. On the tip of the abdomen 
are two stout irregular roughened tubercles, joined at the base with 
a tuft of stout bristle-like hairs below. 

On the IGth of November, a number of freshly-emerged larva) were 
observed crawling over a female still attached to the root. They 
were of a dull red colour, with the antennae, legs, front of head, and 
tip of abdomen semi-transparent, elongate oval in form, flattened on 
the dorsal surface, and slightly truncate at the anal tip, thQ whole 
insect lightly fringed with fine hairs, and two longer ones standing at 
the tip. On February 5th, while examining nut grass grown at the 
Insectarium, the male ooccid was observed crawling about on the roots. 
After this discovery was officially recorded, the Entomological Branch 
had great number of letters asking for information about the insect 
that would kiiPnut grass; many of these inquiries came from Victoria 
and Queensland, and in them several of our correspondents asked for 
samples of infested roots to plant in their States. Before complying 
with their wishes, however, letters were sent to the authorities in both 
States, to explain what was being done, and several consignments 
forwarded. Those sent to Victoria arrived in due course, where they 
were forwarded to Mildura, but up to date no further information has 
been received as to the success of their acclimatisation. 

The packages sent to Queensland were seized by the Inspectors 
under their Vegetation Diseases Act, and destroyed under the impression 
that this insect might become a pest upon cultivated crops. 



410 Agricultural Gazette of N.S.W* [Jfeyy 2, 1904. 


Of course, there is always the danger that a root-infesting coccid 
may change its habits, and attack other than its natural food plant, 
and this was pointed out to our correspondents anxious to try experi- 
ments. To me this danger appears to be slight in this instance, as 
after two years the nut grass Antonina has not been found upon any 
other roots ; and, secondly, that none of our grass or root crops are 
allied to or like the the underground rhizomes of this obnoxious sedge. 
Again, among the described species of the genus, all of them seem to 
attack only one kind of food plant. If the nut-grass coccid, under 
favourable conditions as in the case of the railway line, near Singleton, 
and in the lucerne paddock, can be propagated and used to kill nut 
grass in other places, it means an immense saving of labour to the 
owner of rich land infested with nut grass 

I am carrying out experiments with these insects at the Insectarium 
where boxes containing clean nut grass, and others planted with in- 
fested roots are being cultivated so that the larval forms can be trans- 
ferred under natural conditions and the development of the coccids 
observed. Other experiments are being conducted in a similar manner 
to see if they will attach themselves to the roots of sugar-cane ; as 
regards the sugar industry, the successful introduction of the parasite 
into sugar lands without danger to the cane would be a very important 
event in economic entomology, as not only is the land impoverished, but 
.the expense of cultivating it is greatly increased when thickly matted 
with nut grass* 

Mr. Thos. Steel, of the Colonial Sugar Company, has recently for- 
warded some nut grass taken from a patch that appeared to be sickly, 
-growing at the Homebush Mill, Herbert River, Queensland, that upon 
-examination was found to be infested with this coccid, so that in all 
probability the range of Antonina australis will be found to extend 
.as far as the nut grass. 

The manager of the Homebush Mill reports to the company on 22nd 
February that a great deal of the nut grass about the plantation is 
-dying from the attacks of this coccid, but it is not so noticeable in the 
cultivated land as in the grass lands. 


Heports on New South Wales Butter in London. 

Attention is directed to the reports in another part of this issue on 
the condition of New South Wales butters shipped to London. 
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Co-operatioi] iij the Wine Industry. 

By V. R. GOSOHE. 


Introduction. 

It is now established beyond a doubt that Australia possesses all the 
necessary features required for the cultivation of the vine. Its range 
of climate is so extensive, and the characteristics of the soil are so 
varied, that wines of every description may be grown in one part or 
the other in our island continent. The reasons why our wines have 
not attained, on the whole, the excellence of quality which was 
expected of them have been pointed out frequently enough to require 
no reiteration. The cause of this partial failure is too often a want 
of the necessary capital by the aid of which the vigneron would be 
enabled to introduce into the vineyard and the cellar the best men, 
methods, and appliances procurable. Underlying this is a contracted 
market, brought about largely by the former conditions, preventing 
growers from obtaining such prices for his product which would place 
him in a position to obtain the much-needed reforms. The reasons for 
this state of affairs may be briefly summarised as follows : — 

(1). Almnce of distinctive types , — The types of wine grown in 
Australia are legion, and their quality often very inferior. In each 
district nature provides the material to produce certain characteristics, 
and any attempts to alter them by artificial means can only end in 
failure, or, if partly successful, must be attended by an enhanced 
cost in production. To grow port and sherry in localities in which 
either the climate or the soil, or perhaps both, are unsuitable, is an 
economic error which many are inclined to commit. On the other 
hand, to produce lighter wines where the natural features are adverse 
is no less unwise. Then, again, the adoption of a foreign nomenclature 
for the designation of our wines has been a mistake, and largely 
contributed to that result. Names distinctive Australian should be 
used. In most districts there exists much confusion of types owing 
to conflicting methods of vinification devoid of all intrinsic value. 
Nearly every grower imagines himself alone in the possession of the 
secret of wine-making, and many are so self-suSicient that they can 
see no good in the methods of their neighbours, and continue in the 
error of their ways. The absence of distinctive types is felt by 
merchants, who have built up their reputation and business by strict 
adherence to this requirement, and upon uniformity and quality. 
Acting as distributor, the merchant^ is hedged in by innumerable 
difficulties through not being able to obtain a regular supply, in such 
quantities as he requires, of those wines to which his customers have 
been accustomed. This entails upon him extra outlay in cellarage and 
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casks and enhanced costs in the handling and blending of wine. In 
consequence the selling price advances to the consumer and that of 
purchase to the grower falls in proportion. 

(2). Wmd of uniformity.— 1 have already referred to the absence of 
uniformity amongst wines of a district. Every vintage shows marked 
differences over its predecessor. The same trouble is met with in the 
various cellars, where hardly two casks are ever alike. Slight 
differences between a number of casks do occur, but they are often 
so pronounced that the characteristics of a certain variety of grapes 
is entirely lost. Through this the local, as well as the export trade, 
has suffered considerably in the past. 

‘ (3). Quality . — There are some growers, still few in number, who 
produce excellent wines ; others who, though their products may be 
-classed as fair, do not seem to be able to bring out to the fullest 
degree the qualities inherent in wine, and more who, year after year, 
manufactuire an article only fit for the still, to which it has to be 
■eventually conBigned. On that account there is an increase in the 
production of alcohol, chiefly used for the purpose of fortifying sweet 
wines, the consumption of which tends to vitiate the consumer’s taste 
for the light dry varieties. 

These reasons comprise the causes of our failure, and have consigned 
to the realm of platitudes the saying that the wine industry will rival, 
in time, the wool industry. The present difficulties growers have to 
contend against can be overcome and new vitality infused into the 
industry. What individual effort cannot attain may be secured by 
collective endeavour. Let growers confine themselves to the cultiva- 
tion of the vine only, and, by means of co-operation amongst themselves, 
have their grapes manufactured into wine. It will relieve them, in a 
very short while, of the continuous struggle in which they are engaged 
against all kinds of adverse circumstances, take from their shoulders 
much work and anxiety, and place in their hands and control the 
management of a flourishing concern. Co-operative wineries and 
distilleries assure the following benefits : — 

1. The production of the best wine and brandy under the most 

favourable conditions. 

2. They facilitate the sale of wine. 

3. They regulate the market. 

Every one of these essentials should be sufficient inducement for 
the growers to enter into a union for mutual advantages, such as 
kindred societies have been able to give their members. Here, where 
high rates of wages prevail and great distances from the world^s 
commercial centres impose upon the shipper exorbitant freights and 
insurances, the cost of production should be reduced as much as possible 
without impairing the efficiency of the service or the quality of the 
product. Co-operation not only holds out a vague promise to effoet 
what is claimed for it, but there are innumerable instances to prove its 
value. Before entering into details relating to the operations and 
constituton of co-operative societies in viticulture, I first propose to 
review their history in Eurc^e and in America. 
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The co-operative movement in various industrial pursuits is not a 
new idea. In Australia it is best known in connection with the fruit 
and dairy industries. Because these have not had an unqualified 
success, the inference is not necessarily that they are unsuited for our 
local requirements. Whenever the proper safeguards were applied, and 
the loyalty of members to the common good was maintained, they 
proved to be of material advantage to those connected with them. 
Failures are the exception, owing more to defective machinery than to 
principle. Trusts, though very similar, are aggressive, as a rule, and, 
hence, usually come to grief once the tide of public opinion sets in 
against them. These are mostly met with in the United States. It 
is different in the purely viticultural co-operative associations of Europe. 
Taking its origin in Germany, the movement spread to nearly all the 
wine-growing districts of the continent. Its introduction into the 
wine industry dates back to the year 1850, about the time when the 
Schulze-Delitoch banks first implanted in the rural population of the 
Fatherland a true conception of economic organisation. The original 
attempts were made along the banks of the Moselle, in Wurtemberg, and 
in Baden. These, however, attracted little attention, and it was not until 
some twenty years later that the venture received a fresh impetus in 
the picturesque valley of the Ahr. Phenomenal crops, lowered prices, 
and general depression of business, in addition to the manufacture of 
large quantities of wine brought about a crisis in the wine industry. 
Legislation against adulteration partly relieved the strain. Otherwise, 
everything appeared to combine to carry ruin and starvation into the 
homes of many vine-growers. The farming population is, of all classes, 
perhaps the most selfish and most given to individualism. Each 
works for himself with little regard to his neighbours or the latters’ 
interests. Hard or extreme necessity alone will force them into united 
action for the general welfare. Bordering on the limit of the zone 
where wine can be grown at all, the vineyards of the valley of the 
Ahr frequently suffer from spring frosts or rains in autumn. Hence, 
the vines are cultivated on the slopes of hills so steep that the soil has 
to be kept in position by means of terraces, resembling huge stair- 
cases from a distance. Without a visit to the district it is. difficult 
to realise how those inclines can be put to such use. Yet, is it done, 
and, if this instance illustrates the strenuous efforts required by* the 
vignerons to ensure to themselves a living, it also demonstrates the 
better the soundness of co-operation. The exceptional costs, which 
the cultivation of the vine exacts in the valley of the Ahr demands high 
prices for the product to leave any margin of profit. But this margin 
became less in every succeeding year, and eventually disappeared 
altogether, when the merchants made a new departure by purchasing 
grapes, and manufacturing their own wine. At first, this seemed to 
be a very desirable end to the growers. In the long run, it turned out 
differently. Having no further use for them, their cellars fell into 
disuse, casks and appliances became obsolete, and, worst of aU, 
vignerons lost all knowledge of wine-making. From that moment 
they were at the mercy of the merchants, who were, certainly, not slow 
to make use of the their advantage by offering any prices they felt 
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inclined, until they even ceased to pay for working expenses. In time 
the middleman not only made all the profits, but, in too many instances, 
became possessed of the properties. Numbers of growers were ruined, 
having to leave hearth and home to make a fresh start in other districts, 
or even in foreign countries. This could not continue, and those growers, 
therefore, who had so far escaped the general ruin decided to make 
a determined stand against their aggressors. They fully realised that 
this could only be accomplished by means of concerted action. They 
formed themselves into associations, now known as Winzervereine or 
Weinbanvereine, for mutual defence and benefit. The difficulties 
they met were great; organised opposition had to be overcome, 
mortgages and loans had to be adjusted and repaid on the shortest 
possible notice and above all, the novelty and uncertainty of the new 
venture and its ultimate success presented few features of attraction. 
The most experienced men of business might have had apprehensions 
when embarking on so novel a scheme ; how much more so those 
peasants. Bnt stout hearts and determination triumphed over all 
obstacles. At present there are in the valley of the Ahr over twenty- 
five societies of from 50 to 1 50 members in each, controlled by a 
central union at Ahrweiler. They soon took root along the Moselle 
and the Ehine, in Wurtemberg, round Weinsberg, Beilstein and in other 
localities. One of the most successful ones is that near Heilbronne, 
which enjoys the moral and material support of the municipality of 
that town. Co-operative associations amongst wine-growers are also 
prevalent in Baden, Bavaria and Alsace-Lorraine. Colmar boasts of a 
wine exchange composed of about 150 proprietors of the principal 
vineyards of Alsace. Sending out wine under a guarantee, its object 
is to prevent adulteration and to place the product of its members in 
the best and cheapest manner before the public. I have dwelled at 
some length on the Winzervereine of Germany as they may be 
regarded as the basic principle of these associations in other countries. 
Their constitution will also be more particularly examined for that 
reason. They are now strong and self-contained, possessed of 
luxurious business establishments, immense cellars containing many 
millions of gallons of wine, thousands of pounds in their reserve funds, 
distributing depots everywhere and absolutely free of liabilities. All 
this has been accomplished by small growers. The success which 
attended their united efforts amply justified the wisdom of the 
venture. At home their own masters, they owe allegiance to the 
central body, which buys from them their grapes and converts them 
into wine. 

There is little difference between the Kellergenossenschaften of 
Austria-Hungary and the Winzervereine of Germany. They receive 
every encouragement from the Government of the country and their 
statutes are regulated by the Board of Agriculture. 

The co-operative system has likewise asserted itself in Switzerland, 
where growers belonging to these associations receive from 25 to 80 
per cent, more for grapes than outsiders do. Prices are regulated by 
the position of the vineyard, its management, varieties of vines, and 
by the density of the must. 
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Like the rest of Europe, Italy also experienced the effects of the 
viticultural crisis. The position became particularly acute at the time 
of the commercial rupture with France. The Italian Government 
realised that something had to be done to extricate a national industry, 
involving millions of money, from difficulties which threatened to 
overwhelm it. By means of legislation it encouraged the formation 
of co-operative associations amongst wine-growers and merchants. 
The first Cantina Sociali was established at Sondrio in 1872, about 
the same time when the movement received its main impetus in 
Germany. Distributed over the whole of the peninsular, these societies 
serve to illustrate, no less than the Winzervereine, the remarkable 
advantages derived from co-operation. At present, there are four 
distinct types of them, viz., co-operative wineries, co-operative dis- 
tilleries, co-operative societies for distribution and viticultural ex- 
changes. The movement has been throughout progressive and 
successful. In addition to the pecuniary advantages they offer they 
exerted a considerable moral and educational effect upon the vine- 
growers. They tend to disseminate knowledge bearing on viticultural 
pursuits, oenology and commercial transactions. The Cantina Sociali 
of Montserrat is a striking example of their phenomenal success. 
Founded in 1901 with 200 members, it now has a membership of over 
1000 and is constantly on the increase. Each member contributes 28. 
per annum, payable at the rate of two pence per month. In any 
locality in which there are twenty members at least they are constituted 
into a branch. The various branches are controlled by a central 
union. 

In 1901 the first energetic steps were taken in Portugal to assist 
the wine industry. By a decree of 14th June the Government relieved 
the manufacture of wine and spirit from certain excise duties which 
had hitherto handicapped their production. It also encouraged the 
formation of wineries by exempting them from licenses and stamp 
duties, provided they did not engage in commercial transactions, but 
confined themselves to the making, conservation, schooling, blending, 
and bottling of wine. They are permitted to acquire alcohol and 
concentrated must for purposes of improving the product of their 
districts. The Government further promoted the formation of eight 
co-operative associations, which they assisted financially under certain 
conditions. They had to be Improved viticultural establishments 
having for object the collection of large quantities of wine to blend 
them into types suitable for home consumption and for export.*^ But 
as they had to confine themselves to the making or of maturing wine, an 
outlet for the sale was found in another direction. This was attained 
by a promise to subsidise a central association at Lisbon, having a 
capital of not less than 5,000 cantos de reis (£1,200,000) for the purpose 
of developing the export trade by means of exhibitions, advertise- 
ments, agencies, and by establishing dep6ts in Portuguese colonies. 
The authorities likewise encouraged the manufacture of brandy, 
raisins, and tartaric acid. Private associations, independent of Gov- 
ernment, are numerously in existence, and the industry is extricating 
itself by degrees from the critical position it was in a few years ago. 
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Of all wine-growiiag countries, France has been most backward in 
adopting the co-operative scheme. This land of Fraternity has 
individualism^ strange to say, more deeply ingrained in its rural 
population than in those of almost any other part of the world. No 
serious attempts have as yet been made there. Old customs and 
prejudices, however, are giving gradually way to the more modern 
ideas, forced upon the growers by necessity. Crops were very prolific 
of recent years, and stocks of wine are accumulating in conse(|uence. 
Although adulteration has been surrounded by legidative restrictions, 
excessive excise duties and licenses still continue to hamper the 
industry. The laws affecting syndicates are not sufficiently elastic to 
encourage the formation of co-operative societies. As these barriers 
are being removed by degrees and a more healthy spirit asserts itself, 
we may see, before long, the same benefits reaped by the vignerons of 
France which those of other countries have secured. Compared to 
those already mentioned, the co-operative wineries of France are 
insignificant. This completes a short history of the movement in 
Europe. 

Similar companies are established in America. Of these the Cali- 
forBia Wine Association may be considered one of the most represen- 
tative. The climax in the win© industry of California was reached 
in the year 1880, when the outlook appeared very gloomy owing to 
over-production, cultivation of unsuitable varieties of vines, and 
antagonistic action amongst interested parties. With the introduction 
of co-operation a better state of affairs asserted itself. Old vinyards 
were extended and new ones planted. Prices for grapes were very 
low last year in San Joaquin county and created a movement towards 
co-operation amongst growers. Knowing the enterprising spirit of 
our Aniej'ican cousins we can safely surmise that this will, probably, 
be accomplished without much loss of time. 

The objects of co-operation in the win© industry are, as quoted from 
the articles of association of one of the Win;6ervereine, to say the 
least very pretentious, but have been more than attained. They are : 

(а) The huprovement of the cultivation of the vine.’’ 

This is carried out by means of inspectors, whose duty it is to visit 
the vineyards of members, to see that varieties suitable to the soil and 
climate are grown ; that the operations and work are properly executed, 
and the vines are kept free of disease. When we recollect that much 
of the mischief met with in the wiBe-cellar is introduced from the 
vineyard, and that prices obtained for grapes by shareholders are 
largely regulated by the condition of their vinos, we can realise the 
importance of such a provision. 

(б) The conversion of grapes grown by members into wine by 
the most rational and economic methods.^’ 

It is natural to conclude that a body with strong financial resource 
is better able than the individaal to ncM^ke wines cff unifoijiaii and 
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superior quality^ while at the same time reducing the cost of produc- 
tion. Until such time that the society is in a position to erect central 
cellars the economy practised will not be very marked ; but from the 
moment the society has its own premises and all operations of vinifica- 
tion, blending, and schooling or wine are carried on under one roof 
the saving will be considerable through concentration of energy and 
labour. 

(c) The sale of such wine, either direct or indirect, to the con- 
sumer. 

The wisdom of confining sales to merchants only or to deal with 
the consumer must be regulated by local requirements. Some wineries 
restrict themselves to dealing with the trade, while others engage also 
in distribution. 

(d) A limited purchase of grapes or wine from outsiders for the 
purpose of improving the wines of the society, such 
purchase to be made in exceptional cases only.^’ 

To empower the committee to do so is a wise provision. 

((^) The treatment and sale of the by-products of vinification.' ’ 

Every year vignerons lose money through their inability to extract 
from the residue of the vintage the tartaric acid it contains. There 
is always a ready market for this. What cannot be done or is not 
worth prosecuting by the individual may be effected by combination. 
The society, dealing with the products of all its members, is in a 
better position to acquire the necessary plant for the purpose of 
manufacturing tartaric acid, &c. Profits are often considerably 
augmented through utilising and selling the waste products of the 
wine or any other industry. 

(/) The purchase of the necessary plant used in vinification, 
&c." 

This implies the purchase of casks, machinery, and other appliances 
for the manufacture of wine and brandy, all of which are again 
alluded to under expenses. They become part of the assets of the 
society, and may be bought from the shareholders, or elsewhere, as 
circumstances point out. It also refers to the construction of central 
cellars, as soon as the funds of the society permit of it. The society 
should be careful not to incur any more debts at the start than 
necessary. The most convenient establishment of members may be 
used until the funds allow of their erecting a central cellar. Here 
may be carried on the work in connection with wine-making and its 
conservation. Daring this term the society agrees to keep them in 
good order, ordinary wear and tear excepted. As soon as the position 
of the society is assured, and its funds suflBcient for the erection of 
central cellars, it should be proceeded with at once, as it is not until 
this is done, that any of the economies and other advantages 
co-operation offers can be made available. Here, as in all else, 
prudence must point out the right moment. Haste should be 
avoided, but procraatination no less. 
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Constitution. 

Although the constitutions of various societies differ in details, 
they are all framed on similar lines. The committees and officials 
charged with their administration may be more or less numerous, 
and their powers more or less comprehensive. Without entering into 
particulars, I propose to describe the constitution of an average 
association. The administrative body consists of : — 

(1) The general committee or council, composed of a president, 
a vice-president, a treasurer, a secretary, and a number of council- 
lors. They are elected for one, two, or three years, as the case 
may be. In some instances the chairman of the general com- 
mittee becomes ipso facto the president of the association. 
Where no vice-president is specially appointed, that position is 
filled by the senior councillor. With the exception of the first 
four, the duties of councillors receive no remuneration. They 
are, however, reimbursed for all personal expenses incurred on 
behalf of the society. The general meeting of members may 
grant them a supplementary indemnity. The general committee 
attend to the society's business, effect purchases or sales, engage 
the necessary labour, and regulate all internal affairs. They 
may also act as a board of arbitration to adjust differences 
arising between members. In cases of disputes between the 
committee and members, the appointment of two arbitrators is 
provided for, who in turn, should they disagree, may nominate a 
third. The decision of the arbitrators is final, and members 
renounce all rights to appeal to law against them. 

(2) The committee of surveillance, consisting of three to six 
members, is elected at the annual general meeting of share- 
holders. Their term of office is six years, but every third year 
one-half of their number retire for re-election. Independent of 
the general committee, their duty is to exercise a controlling 
influence over the latter, and to generally safeguard the society’s 
interests. 

(3) The valuation committee consisting of three members, is a 
body of experts, entrusted with very important duties. They 
are charged with the supervision of vineyards appertaining to 
shareholders, and the examination, classification, and valuation of 
wines and grapes. This valuation is only a provisional one to 
serve as a basis, later on, for a proportionate distribution of the 
net receipts during the current year, and, also, for any advances 
made to shareholders by the society. Bach member receives a 
receipt for his goods, describing the nature of the product, its 
quality, and its approximate value. All valuations are made in 
the presence of the vendor, who may appeal to the president if 
he considers himself unfairly treated. No appeal can be made 
from the latter’s decision on the strength of fresh inquiry. 

(4) The General Meeting of Shareholders. — In the body of 
shareholders are centred all the powers necessary to conduct the 
business of the association. They delegate them to the various 
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administrative committees as they consider circumstances demand 
it . They meet twice a year regularly, viz., in spring and in autumn. 
The president, on his own initiative, or at the requisition of a 
certain number of members, may call them together whenever 
required, provided due notice be given and the reasons are stated 
for which the meeting is called together. Each shareholder has 
a vote, minors and women excepted. These are represented by 
another member. Fines are imposed for absence from meetings 
without reasonable cause, a practice which should be adopted 
in other similar concerns. The annual general meeting appoints 
the committees of administration, and the auditors, regulates 
salaries, receives the usual report and balance sheet, decides upon 
the amount to be paid into the reserve fund, determines upon 
the liquidation of shares, and distribution of dividend, and 
upon all other matters on the recommendations of the general 
committee. The general meeting also deals with fines, entrance 
fees, suspension of officers, and expulsion of members from the 
society. 

The duties of members towards the society are strict. This is 
absolutely necessary ; upon the loyalty of members towards each other 
and towards the general body depends the whole success of the 
venture. The enjoyment of lull civic rights is, in some instances, a 
condition for admission. The applicant must be the proprietor of a 
vineyard in the district to which the society he wishes to join belongs. 
When making an application for admission it is done by registered 
letter in which he declares his willingness to conform to the articles of 
association and to follow all instructions affecting the welfare of the 
association given him by the committee or its representative. "When 
accepted he pays the usual entrance fee, the amount of which may be 
altered from year to year by the general meeting. From this are 
exempt the widow of a defunct member, an ex-member who may have 
temporarily left the district, or anyone marrying a woman belonging 
to the association. In some associations there is no appeal should a 
candidate be rejected by the committee, who are not bound to give 
any reason for their action. Every member agrees to remain a speci- 
fied number of years in the society and forfeits all rights on non- 
compliance with the rules. When expelled he is still held responsible 
for his share of the society's liabilities for a number of years from the 
time of expulsion. The society may reserve to itself a limit of three 
months after the close of the financial year at which a retiring member 
took part, during which to liquidate any obligations towards him. 
Members bind themselves to sell all their grapes and wines to the 
association if approved by the committee. 

Income* 

The resources of the Winzervereine are : — 

(1) Shares, of a nominal value of from 50 to 100 marks 
(£2 10s. to £5), or whatever sum may be decided upon. The 
payment of these may extend over a number of years and a 
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certain amount deducted from the profits (if any) accruing to 
members at the end of each year. Shares can only be transferred 
with the consent of the society, which shall also have the power 
to repurchase them whenever necessary. The shares bear interest, 
which is included in the expenses of management and payable 
before distribution of the dividend ; 

(2) Entrance fees, according to arrangements and subject to 
alterations by the general meeting of shareholders ; 

(3) Fines, for breaches of regulations ; these become the 
absolute property of the society and are added to the reserve 
fund ; 

(4) Loans, negotiated with a financial institution, in the 
manner provided by the articles of association ; 

(5) Proceeds from the sale of wine ; 

(6) Income derived from the sale of spirit, tartaric acid, and 
other by-products of the grape. 


Expenditure. 

The expenses of co-operative associations comprise : — 

(1) Cost of management and wages. 

(2) Debts incurred through purchase of movable goods (casks, 
plants, &c.) and immovable goods (vineyards, cellars, &c.). 
Should the committee of management consider it expedient to 
buy the plant and appliances of shareholders they have the power 
to do so. Some associations, also acquire vineyards ; but this 
depends upon their constitution and must be regulated by local 
circumstances. 

(3) Purchase of Grapes and of Wine. — Here, I must arrest 
myself for a moment, this being a very important article, as the 
success of the undertaking naturally depends upon the quality of 
the goods it places on the market. If the quality of either 
their grapes or wine is deemed sufficiently good by the valuation 
committee, shareholders must sell them to their society. If they 
are not up to the required standard, the association is in no wise 
bound to purchase them. The acquisition of these goods demands 
expert experience. In addition to the condition and aspect of the 
vineyard, and the varieties of vines grown, the following factors 
must be taken into account when it is a question of grapes : — 

[a) The Sugar. — The amount of sugar in the grape determines, 
under normal conditions of vinification, the alcoholic strength 
of the wine, and hence serves as a basis for the selling price. 
A sliding scale is usually adopted to allow to each member 
the full value for his products, and, while encouraging the 
planting of the best varie^t^esof vines, holding out no induce- 
ment to malpractices in the shape of adulteration. 
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(?>) Amount of Acids. — No less essential to regular fermentation 
and the conservation of wine. • 

(c) Flavour, Perfume, Bouquet. — These are more difficult to 

estimate, yet materially influence the commercial value of 
wine. All of them are acted upon by a variety of factors, 
and are developed in the course of maturing the wine. Hence, 
it is an extremely hazardous task to determine them. 

(d) Colour. — The colour of the future wine does not merely 
depend upon certain matters in the flesh and skin of the 
grape, but is regulated by the alcoholic fermentation and a 
number of chemical reactions during the period of schooling 
and conservation. We do not give sufficient consideration to 
the colours of our wines. The reds are frequently too dark, 
and the whites of a sickly colour. Not only the degree but 
also tlie shade of the colour must be studied, especially if we 
intend to persist in the practice of reproducing, in Australia, 
the wines of other countries. To ascertain from the grape 
the amount of colour a wine is likely to have is not an easy 
7 natter, and calls for a good deal of judgment. 

(c) Yield in Must. — The amount of juice must be carefully ascer- 
tained, and the yield of each variety registered, not merely 
for immediate use, but as a basis for the distribution of 
profits at a later date. 

In connection with the purchase of wine, the foregoing conditions 
are modified — alcohol, colour, and others, being then present in 
estimable (juantities. 

(4) Creation of a Reserve Fund. — Until all debts of the society 
are paid, 50 per cent, of the profits are annually set aside for that 
purpose every year. When that object has been accomplished, 
10 per cent, only are reserved until the fund has reached a certain 
sum, after which the wdiole of the profits are distributed amongst 
shareholders. Fines are also added to the reserve fund. 

(5) Payment of Dividends or Distribution of Profits. — These are 
allotted to members pro rata of the price of grapes, must, or wine 
sold by them to the association. As members are entitled to 
their share of the profits, so also are they liable, in the same way 
and degree, to be called upon to contribute from their private 
resources towards the liquidation of the society’s indebtedness. 

The assets of the society, including the reserve fund, belong 
absolutely to the society. Should its dissolution be decided upon by 
three-fourths of the shareholders, the proceeds arising from the sale 
of the property are distributed, after payment of liabilities, amongst 
members, in the same manner that the profits or losses were allotted 
the previous year. In case of loss corresponding to nine-tenths of the 
capital, the managers must convene a general meeting of members, 
who will then deal with such dissolution. There are few instances on 
record in which this step had to be taken. 
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Conclusion. 

In the foregoing, I have given an historic sketch of the co-operative 
movement in the wine-industry of Europe, aud briefly traced the 
constitution and objects of one of these associations. To fully appre- 
ciate them and comprehend the mechanism of their administration, we 
require to study them on the spot, where we can realise more fully the 
splendid work they have done. They have accomplished, practically, 
all that was claimed for them. The phenomenal success achieved by 
the Winzervereine of Germany, and the Cantini Sociali of Italy, have 
dissipated all doubts on that score. Native customs and local conditions 
call for modifications easy enough to introduce. But, whether they 
are purely wineries or distilleries, or both combined, and whether they 
confine themselves to production only, or engage also in distribution, 
is really a matter of detail. Any of them will flourish under proper 
management. In Australia I would advocate not to interfere with the 
retail trade, but if local consumption is too restricted, to rely on the 
export of our wines. I strongly recommend to growers the adoption 
of the co-operative principle. By its help the surplus stocks of good 
wines of which our cellars are full could be conveniently disposed of, 
while the inferior kinds, of which there are unfortunately too many, 
could be, after conversion of into spirit, used up in some shape or form. 
Co-operation has the great advantage of giving quick returns to the 
small growers, who are always anxious to secure a reward for their 
labours quickly and expeditiously. 


Treatment of Cuttings from Vines which have 
BEEN Infected with I^lack Spot. 

As THK Black Spot has been so' prevalent this year it is thought 
nurserymen and others who are sending out cuttings may appreciate 
some notes as to the best means of minimising the risk of conveying 
infection by such means to uninfected vineyards. 

The Viticultural Expert advises that the cuttings should be placed 
for twenty seconds in a solution of sulphate of copper (bluestone), 
2 per cent, in strength — that is, 1 lb. of sulphate of copper dissolved 
in 5 gallons of warm water, and allowed to become quite cold before 
use. After immersion in this solution the cuttings should be placed 
in a well-ventilated shed and allowed to dry. They should not be 
packed while moist. Before planting cuttings so treated, the two 
ends of the cutting should be trimmed by making fresh cuts until the 
live and fresh tissues are exposed. 
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The Cherry. 

W. J. ALLEN. 

The demand for this fruit is increasing from year to year, and up to 
the present time in Australia it finds a ready sale, chiefly for dessert 
purposes, for which it is everywhere highly esteemed. It is also found 
in many collections of bottled fruits, where it has been carefully put 
up by the housewife, to be opened later on when the fresh fruit is out 
of season, at which time it is greatly appreciated. 

The early season at which it ripens, its juiciness, delicacy, and 
richness, render it always most acceptable ; and it is held in high 
estimation wherever cultivated, as not only can it be eaten uncooked 
but no other fruit can surpass it when used for pies, puddings, &c. 
The varieties most suited for this latter purpose are the tender and 
more or less acid sorts, and which, strange to say, have not up to the 
present been so extensively planted as the larger, sweeter and more 
fleshy varieties. The fruit of the Kentish, Early Richmond, and other 
varieties is excellent when stoned and dried, and the Mazzard and 
wild cherries found growing in America are used to give a flavour to 
brandy, which is called cherry brandy. 

Stocks. 

Seedlings from the Mazzard and Morello varieties make excellent 
stocks, the former for all strong-growing varieties, and the latter for 
the Duke, Kentish, and Morello varieties. Stocks from cuttings 
make more dwarf trees than do those from seeds. I would therefore 
recommend the use of seedlings only. 

The Mahaleb dwarfing stock is often very successfully used for the 
smaller varieties of cherries. 

Raising Seedlings. 

The fruit should be allowed to become thoroughly ripe Ibefore 
picking ; after which, gather and allow it to lie in a heap for four or 
five days, when the stones may be easily removed by rubbing the fruit 
over a sieve and washing it. This will remove the pulp from the pits. 
After this process the pits should be dried for a day or two, being 
stirred occasionally. This will give the outsides of the pits time to 
dry sufficiently to prevent moulding, while the kernel will remain 
fresh. They should then be placed in moist (not wet) sand, and kept 
in this condition until the fall, when they may be planted in seed-beds 
or rows in good, rich, mellow soil, previously prepared for the pur- 
pose. They should never be allowed to become perfectly dry, else 
they will not come up the first year, but many of them may, if left 
undisturbed, come up the following spring. It is usually more diflicult 
to get the Mazzard to start than the Mahaleb. If the stocks are 


B 
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raised in a seed-bed they require to be set out in drills, where they 
will be well cared for until they are large enough for budding or 
grafting. 

Budding. 

The stocks should be growing freely at time of budding, which 
operation is usually best done the latter part of January and February, 
and while the sap is flowing freely, at which time the bark will lift 
readily. Buds should be taken from good- bearing trees, and may be 
inserted as described in the Agricultural Gazette from time to time. 
Briefly, a lengthwise incision is made through the bark of the stock, 
and a small cut at right angles at the top — the whole resembling the 
letter T. The bud is then cut from the scion and inserted without 
removing the wood adhering to the bud, which latter process is quite 
unnecessary and a waste of time. The following winter the top ojf the 
young stock is cut off to within a few inches of the bud, and all 
suckers taken off, leaving only the young bud in possession. When 
the latter is from 6 to 9 inches long it may be tied to the top part of 
the stock; and when the young tree is strong enough to support itself 
that portion of the stock which was allowed to remain may now be 
cut off close to the point where the bud leaves the stock. The fresh 
cut may be covered with white lead or grafting wax. 

Soil and Situation. 

Cherries are found doing well on almost all of our good well -drained 
soils in the cooler districts, where the elevation is over 1,000 feet, but 
they do best where the eleva tion lis from 2,000 to 3,500 feet above 
sea-level . *"* ^*|^ 

In the Orange district and on the Canoblas is found soil second to 
none in Australia for growing this fruit. Again, at Armidale can be 
found splendid land and good cherry orchards, and at Goulbum and 
surrounding districts can be found some splendid cherry land. 

To ensure regular crops it is best to choose a fairly high elevation 
so as to avoid as far as possible the heavy frosts which are responsible 
for the failure of many of the crops on the low-lying lands. Occa- 
sionally the higher levels suffer, but not often. Trees will do well on 
a light, well-drained soil, but often fail in the tight clay soils. Subsoil 
draining may help in the latter case, but it is best to avoid planting 
on such soils. 

Transplanting and distance to plant. 

It is well to have the ground in good order, so that the trees may 
be planted during June or July, not later, and the larger growing 
cherries such as Heart and Bigarreau varieties should, on good soils, be 
planted from 25 to 40 feet apart, while the smaller growing varieties 
may be planted from 20 to 25 feet apart, according to the quality of 
the soil. In any case, err on the safe side by giving them plenty of 
room, as during the many dry seasons which we must expect to 
encounter in Australia the trees will have more ground from which to 
draw moisture, and will in consequence be in a better position to with- 
stand the drought than if planted too close together. 
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It must not be forgotten that while this tree does best in a well- 
drained soil, still it requires more moisture than many other fruits. 
Cherry trees are usually the first in the orchard to show signs of 
distress during a drought. In planting a tree, see that it is set about 
the same depth in the soil as when growing in the nursery, and see 
that the roots are carefully spread before they are covered with the 
soil. 

Fertilisers. 

Generally speaking, the cherry requires as little fertiliser as any 
fruit grown. An occasional crop of black tares, grown in the winter 
and ploughed under in the spring, will be found beneficial. 

The mineral constituents of the cherry are — Potash, 51*85; soda, 
P12 ; magnesia, 5*46; lime, 7*47 ; iron, 3*74 ; phosphoric acid, 14*21 ; 
sulphuric acid, 5*09 ; silicic acid, 9*04 Phosphoric acid, potash, and 
lime are the chief ingredients taken from the ground and hence needing 
to be restored to it to retain its fertility. 

The following would be a good manure to use where barnyard 
manure is not available, and is recommended by Mr. Guthrie in his 
pamphlet on formulae for preparing fertilisers : — 

Sulphate of ammonia . . ... ... 250 1b. 

Superphosphate ... ... ... ... 620 lb. 

Sulphate of potash ... ... ... ... 250 lb. 

Apply at the rate of from 31b. to 6 lb. per tree according to the age 
.and size. Mr. John Wright in ^^The Fruitgrowers’ Guide ” gives the 
following mixture as being good : — 

Steamed bone-meal ... 3 cwt. 

^ Sulphate of potash . . . H ,, | 

Chloride of soda ... f „ [-mixed per acre. 

Sulphate of magnesia ... \ ,, 

Sulphate of lime ... 5| „ J 

'The mixture to be applied never later than the swelling of the buds. 
The same authority also recommends that if the trees crop heavily to 
apply cwt. of nitrate of soda per acre soon after the fruit is set. 
Some of our good basalt soils would not require such liberal dressings, 
but there is no doubt that some such applications will have to be given 
if the trees are to be kept producing regular crops of first-class fruit. 

Pruning. 

While the same general rules which apply to other fruits also apply 
to the cherry, yet it will be found best to modify the treatment in 
some of our warmer districts, and in those where the soil is not 
altogether favourable for their growth, as we find in many places that 
if too severe pruning is practised, after the second or third year the 
tree is apt to gum badly and perhaps die. 

In some districts, particularly where the soil is of a deep, rich basaltic 
formation, gumming is not so prevalent, and the trees do much better. 
Many of our old growers have not followed very drastic methods of 
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pruning after once the tree was well established with, in many 
instances, fairly good results. However this neglectful system, or, I 
should say, want of system, cannot be recommended, as a certam 
amount of thinning out and nipping back is always necessary, and 
perhaps more for the first few years than later. This is best done 
while the tree is growing — either just after the fruit is picked, or just 
as the buds are bursting in the spring. This latter season I prefer. 

In removing part of a shoot or branch, always cut back to a leaf 
bud or a new shoot, but never to a fruit bud, as it is difficult to get 
the latter to throw out good wood. In starting branches out of the 
trunk of the tree, care must be taken to see that they are at good 
distances apart from each other, and that they start more at right- 
angles than in a triangular shape. 

Cultivation. 

The cherry orchard should receive the same care as regards- 
cultivation as other fruits. During the summer months it should be 
kept free from all weeds, and should receive constant cultivation to 
keep the ground from becoming hard, because if allowed to harden 
and crack the moisture soon evaporates. On the other hand, if the^ 
cultivator is kept at work, the loose soil on the top acts as a mulch, 
which, in its turn, assists in retaining the moisture which is so necessary 
for the well-being of this tree. The horses, plough, and cultivator 
should be made to do most of the work, hand-work being confined to 
that portion of the soil lying close to the trunk of the tree and out of 
reach of the cultivator. 

Picking and Marketing. 0 

Many varieties of the cherry are most delicate, and very susceptible 
to injury ; therefore the fruit must be handled most carefully, and 
should be gathered with the stalks intact, separating them carefully 
from the spurs or branches, as they keep much better with the full 
stalks. The fruit should be gathered when dry, and under rather than 



Showing how Cherries should he packed. 

over ripe, and the bloom preserved on varieties which show any. The 
proper way to handle the fruit is by the stems. Varieties which bruise 
easily should be picked in shallow baskets, holding about 10 lb. Care 
should be taken to see that the fruit spurs are not broken off at the 
time of picking. 
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The case which finds most favour with both growers and buyers is 
the 12-0). case. At the time of packing, all stemless cherries should 
be rejected, and the top layer of fruit faced in rows with the stems 
hidden. This work can be done best by women and girls, who lay 
the cherries on the bottom of the box in rows, fruit side down j then 
fill the box, nail on the bottom, turn over and mark the faced side as 
top ; or stencil the case so that the properly-faced side will be opened, 
which will show the cherries neatly rowed and presenting a very 
♦attractive appearance. 


Diseases of the Cherry. 

Cherry-tree Borer {Cryptophsea unipiiyictata, Don). — Treatment : 
When a tree is found to be attacked by these grubs, remove all the 
felted web, and insert a bit of copper-wire into the burrow so as to 
injure the grub; but, as this cannot always bo managed, it is also 
advisable to squirt a little kerosene oil into the hole and then plug it 
up. Some growers have found that dipping a wooden plug in kerosene 
and then driving it into the hole killed the grub. 

San Jose Scale . — Treatment : Spray with resin, caustic soda, and 
fish oil for summer ; and lime, sulphur and salt solution for winter. 

Rutherglen Bug. — As this bug spreads so easily, we have been unable 
to find anything to keep the trees free from them up to the present. 

Pear Slug. — Treatment : Spray with Paris green — 1 tb. to 200 
gallons of water will poison the foliage, and not hurt the fruit. 
Dusting the foliage with lime is also good. Where they are found to 
be very destructive to the foliage, it would be advisable to disturb the 
soil round the trunks of the trees, or treat them with lime so as to 
•destroy the cocoons in the ground. 

Brown Rot. — Treatment : Spray with Bordeaux mixture when the 
buds are swelling ; again spray when the fruit has set. Later on, 
when the fruit is well grown, spray with ammonio-carbonate of copper. 

Powdery Mildew. — Spray with ammonio-carbonate of copper, or with 
Bordeaux mixture, using 1 oz. of copper sulphate to 12 gallons of 
water. 

Gumming. — Gumming may result from excess of water or of drought 
in the soil, and is therefore not considered in itself a disease, but rather 
an indication of conditions unfavourable to the thrifty growth of the 
tree. It has been usually found by investigation that trees in perfect 
condition of health, with the moisture just enough and not excessive, 
are not troubled with gumming > but there are cases in which this 
statement does not wholly apply. There is very much in this connec- 
tion which is not fully demonstrated as yet. Many treatments are 

P roposed. It is a good thing to cleanly remove all the unhealthy 
art, cutting clean to sound bark, and covering the wound with paint 
or wax to exclude the air. Some report success with an antiseptic 
wash. Diluted crude carbolic acid and the Bordeaux mixture have 
both been used and reported upon favourably. (Wickson.) 
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The following synopsis of cherries is taken from Dr. Hogg’s 
Fruit Manual ” : — 


All the varieties of cultivated cherries will be found to consist of eight 
races, into which I have arranged them : — (1) The swee^ heart-shaped cherries- 
with tender and dark-coloured flesh, I have called Black Geans. (2) The 

E ale-coloured sweet cherries, with tender and translucent flesh and skin, I 
ave distinguished by the name of Red Geans. (3) Dark-coloured sweet 
cherries, with somewhat of the Bigarreau character. Their flesh is not so- 
firm and crackling as that of the Bigarreau, but considerably harder than 
in the Black Geans, and these I propose to call Black Hearts. (4) Includes 
the White Hearts or Bigarreaiix, properly so-called, with red or light-coloured 
mottled skin and hard crackling flesh. (5) Those having a dark skin and 
flesh and deeply coloured j^uice are called Black Dukes. (6) Embraces all 
those nearly allied to the Black Dukes, but with pale red translucent skin 
and flesh and uncoloured juice; they are therefore distinguished as Red 
Dukes. (7) Includes all those the trees of which have long, slender, and 
pendant shoots and dark-coloured fruit, with acid, coloured juice, and are 
termed Black Morellos. (8) I have called^ Red Morellos ; they include all 
those pale red, acid varieties of which the Kentish Cherry is the type. 


7. — Geans. 

Branches rigid and spreading, forming round-headed trees. Leaves long,, 
waved on the margin, thin and flaccid and feebly supported on the footstalks. 
Flowers large and opening loosely ; with thin, flimsy, obovate or roundish 
ovate petals. Fruit heart-shaped, or nearly so. Juice sweet. 


Fruit obtuse, heart-shaped ; flesh tender and melting : flesh dark, juice 
coloured^ — Black Geans. 

Baumann’s May Guigne Tres Precoce 

Black Eagle Hogg’s Black Gean 

Early Lyons Joc-o-sot 

Early Purple Gean Knight’s Early Black 

Early Rivers Late Purple Gean 


Luke Ward’s 

Osceola 

Waterloo 

Werder’s Early Black. 


Amber Gean 
American Doctor 
Belle d’Orleans 
Delicate 
Downer’s Late 


Flesh pale, juice uncoloured — 
Early Amber 
Early Jaboulay 
Frogmore Early 
Hogg’s Red Gean 


Red Geans. 

Manning’s Mottled 
Ohio Beauty 
Sparhawk’s Honey 
Transparent Gean. 


Fruit heart-shaped; flesh half tender, firm, or crackling; flesh dark, juice 

coloured — Black Hearts. 


Bedford Prolific 
Bigarreau de Mezel 
Bigarreau Noir Hatif 
Bigarreau Noir de 
Schmidt 
Black Hawk 
Black Heart 
Black Tartarian 


Bohemian Black 
Bigarreau 
Brant 

Biittner’s Black Heart 
Corone 

Early Black Bigarreau 
Logan 

Monstrous Heart 


Ox Heart 

Pontiac 

Powhattan 

Rival 

Tecumseh 

Tradescant’s Heart. 


Flesh pale, juice uncoloured 


Adam’s Crown 
American Heart 
Belle Agathe 
Belle de Rocmont 
Bigarreau 
Bigarreau Esperen 
Bigarreau de Hildesheim 
Bigarreau de Holland 
Bigarreau Jaboulay 
Bigarreau Legrey 
Bigarreau Napoleon 
Bigarreau Reverehon 
Bowyer’s Early Heart 
Biittner’s Yellow 


Champagne 
Cleveland Bigarreau 
Downton 
Drogan’s White 
Bigarreau 
Drogan’s Yellow 
Bigarreau 

Early Red Bigarreau 

Gascoigne 

Harrisons’ Heart 

Early Prolific 

Elton 

Florence 

Governor Wood 


-Red Hearts or Bigarreaux. 
Kennicott 

Lady Southampton’s 
Late Bigarreau 
Ludwig’s Bigarreau 
Mammoth 
Mary 

Red Jacket 
Rockport Bigarreau 
Tardive de Mans 
Tobacco-leaved 
White Heart 
White Tartarian. 
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II. — Griottes. 


Branches either upright, spreading, or more or less long, slender, and 
drooping. Leaves flat, dark green, glabrous underneath, and borne stifiiy 
on the leaf stalks ; large and broad in § , and small and narrow in § § . Flowers 
in pendunculate umbels, cup-shaped, with firm, stiff, and crumpled orbicular 
petals. Fruit round or oblate, sometimes, as in the Morello, inclining to 
heart-shaped. Juice sub-acid or acid. 

§ Branches upright, occasionally spreading. Leaves large and broad. 

Flesh dark ; juice coloured — Black Dukes. 

Archduke Kumress Eugenie Nouvelle Roy ale 

Biittner’s October J(dtrey’s Duke Royal Duke 

Duchesse de Palluau May Duke Dc Soissons. 


Abesse d’Oignies 
Belle de Choisy 
Belle Magnifique 
Carnation 


Flesh pale ; juice uncoloured— 
Coe’s Late Carnation 
Dechenaut 
Great Cornelian 
Late Duke 


Red Dukes. 
Planchoury 
Reine Horten se 
Tomato 
'i Van sparer! t. 


§§ Branches long, slender, and drooping. Leaves small and narrow. 
Flesh dark ; juice coloured — Black Morellos. 

Double Natte Griotte de Kleparow Ratafia 

Early May Moiello Shannon Morello. 

Griotte de Chaux Morello de Charmeux 

Griotte Imperiale Ostheirn 


Flesh pale; juice uncoloured - Red Morellos or Kentish. 
All Saints Flemish Kentish 

Cluster Gros Gobet Paramdam, 


in Wickson^s third edition of California Fruits/’ he says: — 

In classification of cherries it was originally considered that there were four 
classes of cherries. The Hearts were the tender and half-tender sweet 
clicrries, while the Bigarreaux were the firm-fleshed ones ; but these have been 
so intermingled and blended together by hybridisation that no distinct line 
can now be drawn separating them. There is really but one class of these 
whose main characteristic is the large, vigorous growth of the tree. The Duke 
and Morello cherries, also wanting a natural division, really constitute but 
one class. 


Th(! Bigarreaux and Hearts he gives as follows: — 

Yellow Spanish Knight’s Early Black 

Coe’s Transparent 


Early Lamaurie 
Guigne Marbree 
Belle d’Orleans 
White Tartarian 
Werder’s Early Black 
Rockport Bigarreau 
Cleveland Bigarreau 
Governor Wood 
Black Eagle 


Pontiac 
Ox Heart 

Tradescant’s Black 
H cart 

Baumann’s Afay 
Early Purple Guign4 
Early White Heart 
American Heart 


Black Tartarian 
Elton 

American Amber 
Mezel, Montrueusc de 
Burr’s Seedling 
Napoleon Bigarreau 
Schmidt’s Bigarreau. 


Early Richmond 
May Duke 
Arch Duke 


Dukes and Morellos, as follows: — 

Late Duke Guigne Noir Luisante 

Reine Hortense IVlle Magnifique. 

English Morello 


The following is a list of cherries which I have had photographed, 
and which are growing at our Wagga and Bathurst orchards, the 
majority of those photographed having come from the former orchard. 
To a person not accustomed to seeing fruit photographed, it looks 
smaller than when looking at the actual fruit, and besides this the 
cherries grown at Wagga seldom if ever attain to the same size as 
where found in more favourable cherry-growing districts, such as 
Bathurst, Orange, Armidale, Goulburn, &c. 
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1, Scarlet Bigarreau. 

2. Bigurreau Beverolion. 


Cherries. 


3. Elton. 

4. Early Lyons. 
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Cherries. 

1. Willitimette. 

2. White French Guigue. 

3. Olivet. 


7. Early Richmond. 


4. Donna Marin . 

5. Montmorency. 

6. Planchoury. 


432 AgricuUtiral Gazette of N.S. W. 


[May 2 . 1904 . 



1, Yellow Sp0.m8li. 

2. TSarly Red Gluigne. 

3, Belle de Choisy, 

4. Centennial. 


Cherries. 


5. Reiue Hortense. 

0. River's Seedling. 

7. Cleveland Bigarreau. 

8. Chnsty's Bigarreau. 
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1. Bigarreau Elizabeth. 

2. Napoleon Bigarreau. 

3. Ohio Beauty, 

4. Schmidt’s Bigarreau. 
6. Windsor. 


Cherries. 

0 . 

7. 

8 . 
9. 

10 . 


Black Eagle. 

Black Bigarreau. 
Black Republican. 
Bigarreau de Mezel. 
Goblin’s Seedling. 
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1. Black Tartarian 5. Bedford Prolific. 

2. Holman's Duke 6. Pontiac. 

3. Black Hawk. 7. Brant. 

« 8. Knight’s Early Bla< 


ft. TalWl 
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At the end of each of the descriptions given below will be found a 
letter to correspond with one of the six cherries shown in the coloured 
plate which has been reproduced from specimens grown in this State, 
and indicating as nearly as possible the natural colour of the cherry 
described. 

Black Eagle. — Fruit dark red, medium sized. Flesh firm, dark red. Heavy 
crop of fruit, hanging in pairs and singly. Ripe 22nd November, at 
Wagga. Colour E. 

Beine Hortense. — Fruit very large, light red. Flesh yellowish white, very 
soft and watery, of distinct Morello flavour. Ripens very unevenly, some 
small and green while others are dead ripe. Ripe 12th November at 
Wagga. Light crop, hanging singly. Colour C. 

Knight's Early Black. — Fruit rounded, heart-shaped, medium size, almost 
black, rather soft. Flesh dark purple, of good flavour. Light crop, 
hanging in pairs. Ripe 12th November at Wagga. Colour F. 

Black Hawk. — Fruit medium sized, dark red, almost black w'hen dead ripe. 
Flesh firm, dark red. Heavy crop, hanging in pairs and threes. Tree 
only fairly vigorous. Ripe Ifith November at Wagga. Colour F. 

Vontiac. — Fruit medium sized, round, dark red. Flesh firm red. Heavy crop 
hanging in pairs. Ripe 14th November at Wagga. Colour F. 

Bigarreau Canret. — Fruit very large, heart-shaped, dark rod. Flesh very 
firm, pink, of good flavour. Medium crop, mostly hanging singly. Ripe 
13th November at AVagga. Colour F. 

Black Tartarian. — Fruit large, very dark, almost black. Flesh purple, juicy, 
and rich. Heavy cr<^per — one of the best varieties. Ripe 13th November 
at Wagga. Colour F. 

Brant. — Fruit large, dark red. Flesh purple, fairly firm, good flavour. 
Heavy crop, hanging in pairs. Ripe 12th November at Wagga. Colour F, 
Bedford Prolific. — Fruit large, roundish, heart-shaped, dark red. Flesh red, 
fairly firm. Good shipper — not showing bruises readily. Fair crop, 
hanging in pairs and clusters. Ripe 21st November. Colour F. 
Tally-Ho.-~¥rmt small, heart-shaped, with pointed apex ; almost black when 
dead ripe. Flesh firm, dark red. Useless as a market variety. Heavy 
crop, hanging singly — ^in pairs and threes. Ripe 18th November at 
AVagga. Colour F. 

Montmorency. — Fruit medium, round, bright red. Flesh white, juicy, and 
soft, of the Morello type. An excellent jam and canning variety. One of 
the best sour cherries grown for these purposes. Tree slow but healthy 
grower. Very heavy crop, hanging singly and in pairs. Ripe 11th 
December at Wagga. Colour D — E. 

Scarlet Bigarreau. — Fruit above medium size, rounded, heart-shaped, 
mottled with red on a yellow ground. Flesh rather firm, white. An 
attractive-looking cherry. Heavy crop, hanging in pairs and singly. 
Tree rather subject to gumming. Ripe 26th November at AA^agga. 
Colour B. 

Bigarreau B ever chon. — Fruit very large, heart-shaped, with pointed apex, 
dark rod. Flesh dark red, firm, stalk short. Valuable market variety. 
Light crop, well distributed over the tree, hanging singly. Ripe 30th 
November at Wagga, 18th December at Bathurst. Colour E. 

Bohemian Black Bigarreau. — Fruit very large, roundish, heart-shaped, dark 
red. Flesh red, fairly firm. Should be a valuable market variety. 
Medium crop, hanging singly and in pairs. Ripe 24th November at 
Wagga. Colour E. 

Belle de Choisy. — Fruit medium sized, lisrht red. Flesh soft, very juicy, dis- 
tinct Morello flavour. Light crop, hanging singly. Ripe 16th November 
at Wagga. Colour E. 

White French Guigne. — Fruit small, heart-shaped, very light amber colour or 
almost white. Flesh soft, juicy, white. Of little value as a market 
variety. Light crop, hanging in pairs and threes. Ripe 21st November 
at Wagga; Colour not indicated in plate. 
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Sparhawk\'i Honey. — Fruit medium, heart-shaped, light red. Flesh very juicy, 
soft, white, very sweet. Of little value as a market variety. Heavy crop, 
hanging singly and in pairs. Ripe 22nd November at Wagga. Colour D. 

Olivet. — Medium, dark red, round. Flesh red, soft, very juicy, sour, Morello 
type. Good for canning and jam making. Medium crop, hanging singly. 
Ripe 25th November at Wagga. Colour D — E. 

Williamette. — Fruit small, black, heart-shaped. — Flesh firm, purple. Too 
small for market purposes. Medium crop, hanging singly and in pairs. 
Ripe second week in November at Wagga. Colour F. 

Planchoury. — Fruit medium size, round, red. Flesh yellowish, soft, of the 
Morello type. Crop light, hanging in pairs. Colour D. 

Early Bichrriond. — Fruit rather small, becoming medium when well ripened, 
round, light red. Flesh very juicy and moderately rich. Good cooking 
variety. Colour D — JC. 

Cleveland Bigarreau. — Fruit medium sized, yellow, shaded with red. Flesh 
yellowish, fairly firm, fair flavour. Heavy crop, in clusters of twos and 
threes. Ripe 14th November at Wagga. Colour C. 

Early Bed Guigne. — Fruit medium sized, pointed, long shaped, light red. 
Flesh white, soft. Not suitable for market. Heavy crop, hanging mostly 
in pairs. Colour A. 

Bivers^ Seedling. — Fruit medium sized, pointed at apex, heart-shaped, red. 
F’lesh firm, white. Light crop, hanging in clusters of twos and threes. 
Ripe 18th November at Wagga. Colour D. 

Yellow Spanish. — Fruit medium sized, yellow, shaded with light red in the 
sun. Flesh yellowush w'hite, fairly firm. Heavy crop, hanging singly and 
in pairs. Ripe 21st November at Wagga. Colour B. 

Bigarreau de Mezel. — Fruit very large, dark red. Flesh firm, pinkish white', 
good flavour. Heavy crop, hanging mostly in pairs. Ripe 15th November 
at Wagga, 4th December at Bathurst. Colour E — F. 

Ohio Beauty. — Fruit medium, light red. Flesh white and soft. Heavy crop, 
in clusters of threes. Ripe 22nd November at W’^agga. Colour B. 

Goblin’s Seedling. — Fruit small, flat, heart-shaped, dark red. Flesh firm, 
purple, fair flavour. Heavy crop, mostly in clusters of threes. Ripe 13th 
November at Wagga. Colour E. 

Windsor. — Fruit large, greyish red. Flesh firm, yellowish white. A good 
market variety. Heavy crop, hanging singly and in pairs. Ripe 27th 
November at Wagga. Colour D — E. 

Donna Maria. — Fruit small, round, red. Flesh white, soft, juicy — of the 
Morello type. Medium crop, hanging singly and in pairs. Ripe 7th 
December at Wagga. Colour D — E. 

Black Bepuhlican. — Fruit above medium, very regular, dark red. Flesh red, 
firm. Fair crop, hanging singly and in pairs. Ripe 20th November at 
Wagga. Colour E. 

Christy’s Bigarreau. — Fruit large, yellow, shaded with light red. Flesh white, 
fairly firm, fair flavour. Shows bruises badly. Very heavy crop, hanging 
mostly in pairs. Ripe 12th November at Wagga. Colour A — B. 

iSchmidt’s Bigarreau. — Fruit medium sized, dark red. Flesh firm, pink. 
Medium crop, in pairs and threes. Ripe 20th November at Wagga. 
Colour E. 

Centennial. — Medium to large, flat, heart-shaped. Yellow, mottled with red 
in the sun ; very handsome. Flesh firm, white, good flavour. Good 
shipper. Fair crop at Wagga, heavy at Bathurst, hanging in clusters. 
Ripe 18th November at Wagga, 16th December at Bathurst. Colour B — C. 

Florence. — Fruit large, firm, whitish, partly mottled — covered with two shades 
of red. Flesh light, very firm, juicy, sweet. Good keeper, carries well, 
and hangs a long time. Heavy cropper. Ripe 7th December at Wagga, 
26th December at Bathurst. Colour A. 

Early Lyons. — Fruit very large, heart-shaped, dark red, becoming very dark 
when fully ripe. Good flavour, slightly acid. Does not show bruises. 
Heavy crop of even-sized fruit, hanging singly and in pairs. Ripe 9th 
November at Wagga. One of the best early varieties. Odour E. 
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St. Margaret . — Fruit very large, rounded, heart-shaped, dark red colour, 
almost black. Flesh firm, red, sweet. Medium crop, hanging singly and 
in pairs. Ripe 9th December at Wagga, 27th December at Bathurst. 
Colour E. 

Bigarreau de Hollande. — Fruit large, regular, heart-shaped, inclining to 
oblong. Skin amber in the shade, dotted with red, with a fine crimson 
cheek. Flesh yellowish white, sweet, firm, juicy, and a high flavour. 
Ripe 25th December at Bathurst. Colour E. 

Bockport Bigarreau . — Fruit medium to large, long, heart-shaped- yellow and 
light red on sunny side. Flesh yellow, firm, fair flavour. Heavy crop, 
hanging in twos and threes. Shows bruises somewhat. Ripe 12th 
November at Wagga, 2(ith November at Bathurst. Colour B. 

Napoleon Bigarreau. — Fruit very large, vellow, shaded with red in the sun. 
Flesh firm, white. Shows bruises. Very heavy crop, hanging mostly in 
pairs. The favourite variety for canning in California, where it is also 
known as the Royal Ann. Ripe 21st November at Wagga, and 12th 
December at Bathurst. Colour B. 

’Twyford Bigarreau . — Fruit large, heart-shaped, medium to large, light red on 
a yellow ground. Flesh soft, white; shows bruises easily. Heavy crop, 
in clusters of twos and threes. Ripe 12th November at Wagga. Colour 
B — C. 


Markets for Preserved and Presh Fruits. 

Mr. Walter W. GRirriN, the United States Commercial Agent, reports 
that while foreign canned and dried fruits were scarcely known in 
France a few years ago, to-day there is hardly a grocery of any 
importance in any l^Vench town but has American dried fruits on its 
shelves. Already complaints are heard in France about the inroads 
made on the home trade by these foreign fruits, but careful investiga- 
tion shows that the sales of French goods are practically the same as 
they were before the advent of the Americans in this market. French 
taste is changing; far more people use dried and canned fruits now 
than ten years ago. The prices of these so-called luxuries have been 
greatly reduced so as to bring them within the reach of classes that 
could not enjoy them before introduction of the foreign products. 
The French markets are beginning to. abound in fruits that formerly 
were unseen, or very rarely seen. Bananas and pineapples are no 
rarity now; nearly every fruit store sells them. Bananas shipped 
from the West Indies are on sale in Paris and other large cities. The 
time is not far distant when the fresh fruits of Florida and California 
will be as common in French cities as they are now in New York. 

Considering the high quality of New South Wales dried and canned 
fruits, there should also be a fair chance in such markets for some of 
our products. 
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Weeds of I{ew South Wales. 

The Cow-Cockle (Saponaria vaccaria, Linn). 


By J. H. MAIDEN, 

Government Botanist and Director of the Botanic Gardens, Sydney. 

Botanical name. — Saponaria, from the Latin sapo, soap, the leaves 
of some of the species containing a saponifying principle ; Vaccaria 
Latin vacca, a cow. I am not clear as to the connection, real or 
supposed, of cows with this plant. In Britain and North America it 
goes under the names of Cockle, Cow-Cockle, China-Cockle, and 
Cow-herb. 

Botanical description. — It belongs to the Caryophyllaceae or Pink 
family. It is an erect annual, about 2 feet high, perfectly smooth,, 
without any hairs, and of a rather pale-green colour. Leaves opposite^ 
lanceolate, about 3 inches long, sessile with a broad base, and the 
opposite pairs are united at the base. The flowers, which are terminal 
in a loose bunch on long stalks, are pink, about f-inch in diameter, 
but the size of the flower varies considerably. Calyx 5-angled, shortly 
5-lobed at the top, much enlarged after flowerjng. Petals 5, emarginate 
at the top. The plant is best distinguished by the five very prominent 
angles of the calyx. Seeds spherical, tuberculate, black when fully 
ripe. 

Fodder or other uses. — I cannot find that, except by accident, stock 
eat this plant at any time, and hence it lives its life unchecked unless 
man takes it in hand. In India, that country in which a surprising 
amount of information has been gathered together in regard to the 
uses and drawbacks of the native vegetation, some notes are available 
in regard to this plant also, and I extract some of them from the 
Dictionary of Economic Plants of India (Watt). 

I may say I have not heard of it being suspected as a poison plant 
in this State. 

The properties of this plant are stated to be in every respect 
identical with those of S. officinalis, the soap-wort (O’Shaughnessy). 
It is considered by the natives of India to have febrifugic and tonic 
properties in long continued fevers of a low type (S. Arjun). The 
mucilaginous sap is said to be an eflBcacious remedy for itch (Murray) . 
Preparations of this plant have emulsifying properties on account of 
the saponin it contains. It does not appear generally to have 
assigned to it the saponaceous properties which its congener enjoys, 
but Murray mentions that in Sina the mucilaginous sap is used by the 
natives in place of soap for washing clothes. The writer of the 
dictionary recently questioned the cultivators in the Dhami State 
Simla, as to the properties of the Saponaria which was found as a 
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troublesome weed in their wheat- fields. They said that it often proved 
poisonous to young cattle, but that older animals would not eat it. 
They were ignorant of its saponaceous properties. 

Sow to get rid of it . — Prevention is better than cure and it is best 
to buy clean wheat. The up-to-date farmer will screen his own wheat 
wherever the seed-wheat comes from, and carefully burn any suspected 
screenings. And if it should unfortunately make its appearance it 
should be hoed out or hand-pulled before it seeds. The road sides 
and the fences should also be carefully watched. I make no recom- 
mendation in regard to many weeds, but it is competent for any 
farmer to eradicate this^ particular pest unless he systematically 
neglects it for a year or two. 

Following is what some American farmers say of it : — ‘‘ This is at 
present the worst weed in grain fields. Springing up with the wheat 
the latter is crowded out, shaded out, and robbed of the food it might 
otherwise get from the soil. A field well seeded to cockle as well as 
wheat, is practically beyond redemption.^^ 

Where Found . — It is a native of Europe, Asia Minor, India, Thibet, 
Siberia, &c., but not England, though found there in corn-fields. It 
has been tolerated as a pretty plant, and is, indeed, cultivated in 
gardens, and that is the danger of it. If it were ugly (if there be 
such a thing as an ugly plant) every man^s hand would be against it. 
I do not remember that this plant has been recorded as found in New 
South Wales until I drew attention to it last year in a note published 
in the Journal Royal Society, N.8.W. During 1903 it sprang into 
unenviable notoriety, for it and the Cape-weed {Cryptodemina) were 
the two weeds most frequently sent in by farmers as new to them. It 
came from scores of localities in all parts of the State, except the 
hottest parts. I have no doubt that in the great majority of cases it 
came with seed-wheat, since, after the break-up of the drought, 
farmers often brought wheat that contained the seeds of various weeds. 
This wheat came from North and South America, New Zealand, and 
other places. 


EXPLANATION OF PLATE. 

Saponaria vaccaria, Linn. 

A. Entire plant, half natural size. 

B. Inflated calyx and seeds (the capsule concealed in the calyx), natural size, 
e. Flower, the calyx opened, 2^ times natural size. 

I). Petal and two stamens, 2^ times natural size. 

K. Ovarium with styles (or stigmatic branches), 5^ times natural size. 

F. vSeeds, 7 times natural size. 


C 
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forestry. 


A Plea eok the Western Pine. 

P. J. HOLDSWORTH. 

That the western pine has been ruthlessly destroyed is well known. 
The first thought of the agriculturist settler in the west is to get the 
timber off the land. Ringbark it \ cut it down ; burn it out. Do 
anything with it, only get rid of it. The thought which dominates all 
others is how he may exterminate the timber. Actuated by a desire 
for more grass, for more grass means more stock, the sheep farmer is 
again at work with the axe. This time on the bark only. The result 
is that where stood 100, 200, or 1,000 acres of magnificent pine forest, 
there stands a year or two afterwards only skeletons bleaching in the 
blazing western sun. The creeks and water-holes, which had always 
been looked upon as permanent, dry up, and then this curious 
phenomenon of nature is regarded with amazement. He does not 
realise that it is the inevitable consequence of denuding the land of 
its timber cover. 

Apropos. Mr. Consul H, D. Barnum, in his report presented to the 
British Parliament in May, 1903, says : The physical aspect of 
Northern Syria, as well as its climate, has no doubt greatly changed 
within modern times through the destruction of the forests. A spur 
of the Amanus strikes east towards Aleppo, and every here and there 
its crest is crowned with pine. Those hills were once covered with 
dense forests, which so far affected the climate that burning summer 
heat was then tempered by frequent rains. 

Mr. Consul W, S. Richards, in his report, presented in the same 
year, in speaking of the destruction of the forests in the consular 
district of Beirout, says : In the Vilayet of Beirout, the pine forests 
which existed thirty or forty years ago are rapidly disappearing ; the 
effect on climate and rainfall is already felt, and the mountains, in all 
probability, will be left quite bare.^^ Again, in speaking of another 
district where some movement towards reafforestation was afoot, he 
says : If the increase continues it will benefit the country greatly, as 
the woodlands will retain much of the rain water which now runs 
rapidly down the steep slopes, and thus, in time, the rainfall should 
become more eveu.^^ 

Cases innumerable might be cited as illustrating how thoroughly the 
influence of vegetation upon climate is now recognised. But the above 
have been selected for the following reasons : — Physically, Syria offers 
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remarkable close parallels to New South Wales. The districts referred 
to in the above reports lie as far north of the equator as a considerable 
part of New South Wales does south, that is, between the parallels of 
32 degrees and 38 degrees, thus corresponding as to degrees with, say, 
the Manning River to Cape Howe. There is a west wind laden with 
moisture blowing off the Mediterranean, which corresponds to our 
north-east wind. There is a sea slope of from 30 to 50 miles in width, 
backed by the Lebanon mountains ; and this sea-board, getting most 
of the rains, is correspondingly fertile. The annual mean temperature 
of Beirout is 68 degrees, and lastly, the occasional ozoneless east wind 
(the sirocco) parches up vegetation in much the same manner as our 
westerly.' ’ So that altogether the climate would seem to present a 
near approach to our own. Although there are, so far as I can 
ascertain, no accurate meteorological observations, I think it may be 
safely assumed that Damascus can give no points to many of our inland 
towns as regards summer heat. 

If the reasons given above are allowed to be a sufficient warrant 
for comparing the two countries, then it may not be unreasonable to 
expect that the effect of the denudation of our forests will be followed 
by results of a similar nature to those which have been experienced 
in Syria. 

Curiously enough, this total destruction of the timber here in the 
West defeats its own end. For, all shade and shelter of every descrip- 
tion having been removed, evaporation now takes place at such a 
rapid rate that every last drop of moisture is extracted from the soil. 
Hardly is even the night's dew deposited before it has again disap- 
peared. Nature, when abused, is indeed a Shylock, and no Portia 
may step in here to save Antonio. 

Grass does best while the timber is actually dying, and before all 
the shade and moisture are gone. Judicious thinning, instead of total 
destruction, would then probably better meet the case, and, moreover, 
the settler who so decided would have a valuable standing asset in 
the timber. 

Destruction of the pine is a short-sighted policy for the. individual ; 
but for the community as a whole it is disastrous ; for reafforestation 
of our western country will prove by no means an easy task. Let 
anyone who doubts the truth of this statement endeavour to transplant 
a western pine in a sun-baked, open plain, and learn the truth of this. 
Nature, undisturbed, will see to it that the pine is perpetuated. She 
has done so for hundreds of years^ and only asks for fair treatment. 
But once destroy her product — once wipe it out, and leave the country 
bare — and Dame Nature will exact her pound of flesh. 

We hold in fee-simple a great asset. How great it is is persistently 
impressed upon the man whose duty takes him daily into the forest — 
the man who is the hewer of the wood and the drawer of the water. 
He it is who, seeing these things, is in duty bound to speak- —even 
though his voice may be, in more senses than one, a voice of one 
-crying in the wilderness." 
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Some Practical Notes on Forestry suitable for New“ 

South Wales. 

By J. H. maiden, 

<jlovenimejit Botanist and Director, Botanic Gardens, Sydney. 

II. 

Sowing the Seed. 

Seed can be broad-casted, or it can be planted in prepared ground in 
the forest. But it is usually most economical to propagate forest trees^ 
in nurseries, and thence to plant out the seedlings at the proper time. 
In some moist localities, wht^re it is desired to establish a tree growth 
on grass land, it has been recommended to sow on the thick inverted 
sod. The top of the sod is usually free from seeds of any kind which 
would compete with the tree seedling. 

The treatment of some tree-seeds can only be learnt by practice. 
Palm seeds may be six months germinating, and other seeds are so 
dilatory that they are often thrown out as worthless when such is not 
the case. The following method of treating Indian Teak seed applies 
also to those of our White Beech (Gmelina Leichhardtii) and of some 
other difficultly germinable seeds : — Teak seed, if collected and sown 
immediately, will generally take a year or two to germinate ; but if a 
pit be dug, and the bottom filled to a foot deep with sand, the seed 
spread thickly on this (2 in. to 6 in.), and covered with another foot 
of sand, and the whole mass well watered, it will be found, on opening 
it at the expiration of three or four weeks, that germination has 
already commenced. If it now be taken out and sown, it will spring 
up almost immediately, provided it be kept well watered.*^* 

The Bamboo Method of Tree-raising. 

The history of the bamboo method of tree-raising, largely used in* 
India, and successful in every State of the Ai^stralian Commonwealth, 
has been told by the late J. Ednie Brown in his '^Tree Culture,’^ is 
interesting, and is not generally known. In the Forest Department 
of India, a system of rearing young plants in short pieces of bamboo 
cane was introduced a good many years ago by a Captain Beddome, 
one of the conservators of forests there. This was found to be 
admirably suited for the purpose, and is thus briefly described in the 
Journal of Forestry for July, 1880 : — Cut the bamboo of which estate- 
baskets are made, and which is not more than an inch or two in 
circumference, into bits about 3 inches long. Place these pieces 
endways close together, in thousands, cover with forest mould or fine 
soil and sow your seed. In this way there will be from one to three 
or four seedlings in each piece of bamboo. When carried Out in the 
bamboo the best plant can be left, the others being removed and. 
utilised immediately or at a subsequent period.’^ 


* Amery. Notes on Forestry,” p. 20. 
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When the subject of forest conservancy was first mooted in this 
Colony, His Excellency Sir Anthony Musgrave, the then Governor of 
South Australia, in a lecture on the subject, incidentally referred to 
Captain Beddome^s system, which he had heard of or seen carried 
into effect in India. The idea of trying to adopt the method of tree- 
planting here was not, so far as I am aware, suggested at the meeting 
in question, simply, I would suppose, from the want of banlboos 
wherewith to carry it into effect. The idea, however, occurred to 
Mr. Murray, who was subsequently appointed as Conservator to the 
Forest Board of South Australia, that the same results might be 
obtained by the use of small pieces of the well-known reed, Arundo 
donax. Acting upon this notion, he had several pieces prepared, filled 
with fine soil, gum seeds sown in them ; and the result was such that, 
on his appointment to the Forest Board, he suggested that he might 
be allowed to apply the system to the planting of the Bundaleer 
reserve, where the Board had just commenced operations. This the 
Board allowed, and, under the immediate supervision of Mr. John 
Curnow, nurseryman, the system has been carried out at Bundaleer 
with a certain degree of success in the raising and planting of 
Eucalyptus plants. With'pines it has proved a failure.’’ 

The bamboo ” chosen is the common Danubian reed [Arundo 
donax) y which flourishes in many parts of the State in muddy situations 
or by the sides of lagoons. The stems are cut by means of a treadle- 
saw and a gauge to a uniform length of about 5 inches. It is a matter 
of considerable practical importance to secure uniformity of length 
and to see that they are cut absolutely at right angles to the axis. 
The properly prepared fine soil is put into a stack of tubes standing 
on end and placed close to each other. It is necessary that the soil 
should completely fill each tube, and this is secured by tappings the 
tubes from time to time by means of a wooden beater. A little seed 
is placed in each tube, and the tubes are watered. The tubes are 
stacked in boxes, moderately tightly, so that they will remain vertical, 
but not too tightly, because expansion takes place, seeing that the 
tubes are kept wet. And here it may be mentioned that it is of 
practical importance to see that the bamboos are not too thick or 
tough. The bamboo tube is really a flower-pot, but with this differ- 
ence : that tube and all are planted, so that if the tube will not readily 
decay in the ground the tender plant becomes pot-bound, or rather 
tube-bound, and will die or be retarded in growth. It requires judg- 
ment to select the tubes, and some growers half rot their tubes before 
putting seed in them, and sometimes they slit the bamboo or cut away 
the septum (partition of bamboo). Suppose the little trees to have 
been successfully grown, they are taken to the place of planting in 
boxes of a convenient shape. 

The method of planting will depend upon circumstances. In 
operations on the forestry scale, two or more men are employed, a slit 
is made in the ground by means of a spade, another man comes along 
and drops in a bamboo-tube with its plant and fixes the earth with his 
feet, or this is done by a third workman. It is very important to 
plant the tubes vertically, and to let the top of each be just below the 
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surface. A farmer or other planter who wishes to put in only a few 
trees, may insert them with the trowel if the soil is sufficiently open. 
It is obvious that any man of common-sense will, according to his 
local circumstances, devise labour-saving methods for planting the 
trees thoroughly and cheaply, for forestry operations, to be successful,, 
must have the cost of tree-planting cut down to the absolute minimum. 
I am not in favour of tree-planting by contract, except with a well- 
tried gang of men. 

Mr. Walter Gill, the Conservator of Forests of South Australia, has 
an excellent illustrated article on the subject in the Gazette for 
December, 1900, p. 1130. 

Tins in lieu of pots , — In country districts, and particularly in the 
far west, neither flower-pots nor bamboo-tubes may be available, and 
yet it may be desired to raise a small stock of trees. In every place 
tins, e.g,, jam tins, accumulate, often so much as to be a nuisance. 
These tins may be thrown aside till they are thoroughly rusted, and then 
used as pots for the reception of seeds. Their ragged edges and 
vertical sides prevent their contents being removed with facility as is 
the case with a flower-pot, but they can be buried with the plant, 
just as is the case with the bamboo-tube. If the tins be judiciously 
rusted, it will be found that when submerged in moist soil they do 
not long hang together, and the young tree pushes forth its roots 
through the holes which have rusted in various parts of the tin. 


Alcohol from Sawdust. 

The following is extracted from the January (1904) issue of the Jndian 
Forester : — At the recent Congress of Applied Chemistry, held in 
Berlin, Simonson, of Christiana, described a method of utilising saw- 
dust in the production of alcohol. About 2 tons of sawdust are boiled 
with sulphuric acid for three hours, the liquid matter being then 
extracted by pressure, neutralised, left to stand for eighteen hours to 
cool and clarify, and then fermented for four or five days. The result- 
ing alcohol is afterwards distilled and rectified; and, making ample 
allowance for loss in the latter operation, the yield of spirit is said to 
be about 2| quarts per cwt. of sawdust. Tests made with the method 
on a manufacturing scale are claimed to have demonstrated the possi- 
bility of working at a profit, and of opening up a new industry in 
timber-producing countries, where enormous quantities of sawdust 
are annually wasted.'^ 

[BditoeialNote. — It is most probable that Simonson’s experiments 
were conducted with sawdust from soft woods, but the subject of 
similarly testing sawdust from our hardwoods is well worthy of the 
attention of local chemists. It is possible that some of the refuse 
from our timbers will be found capable of yielding products of value 
in addition to alcohol.] 
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/ Sketcl] of tl]e Positioi) of Viticulture ii] 
Europe witl] respect to Pljylloxera. 


M. BLUNNO. 

Remarks on some Experimental Phylloxera 
Legislation passed in Italy. 

After my toar in Sicily I went back to Italy, and remained there two 
months, and visited many places, but concerned myself principally 
with viticiiltural subjects other than phylloxera and phylloxera- 
resistant vines, except such as the visit to the vineyard and nursery 
of resistant stocks at Velletri, the free international traffic of table 
grapes according to the International Convention of Berne, the experi- 
ments of Signor Danesi on the disinfection of vine-cuttings, vine 



Wine Grapes at Howlong Viticnltnral Station- 
Verdot on Rupestris dit Lot. 

Grafted in 1900. 


rootlings, and fruit trees, to which I have already referred in the 
foregoing. I also made inquiries on the working of a new law passed 
three years ago, whereby twenty-four Consorzi Anti-fillosserici have 
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been created in the provinces of Lecce, Bari, Foggia (Apulia), in 
order to organise a service of supervision and popularise the know- 
ledge on all matters connected with phylloxera and the reconstruction 
of vineyards on resistant stocks. 

The wine output in Sicily has been greatly reduced. Apulia is at 
present the region in Italy that produces the greatest aniount of wine 
in relation to its area. The country is dotted all over with fine large 
wineries, the biggest being that of Signor Pavoncelli, at Cerignola, 
with a yearly yield of over 2i millions of gallons. Unfortunately, 
phylloxera made its appearance in the province of Bari about four 
years ago. The extinction system was soon adopted with great 
stringency ; but, at the same time, the Government, preparing for the 
worst, scattered through the three provinces the twenty-four above- 
named institutions. The law provides for the raising of portion of 
the funds by special taxation of the vignerons according to acreage, 
for the appointment of a committee elected by the vine-growers them- 
selves, of which committee a resident viticultural expert appointed by 
the Government is a member. The committee administer the funds, 
which are wholly devoted for the supervision of vineyards, for the 
establishment and working of experimental vineries and nurseries 
of phylloxera-resistant stocks, for the distribution of cuttings, for 
lectures, &c. The expert is responsible to a chief commissioner, who 
resides in Bari ; but, at the same time, he must work in harmony with 
the vine-grower members of the committee, who in some cases are apt 
to take an altogether different view from him on a subject strictly 
technical. Also, he has dealings with the mayors and town clerks of 
the municipalities within the Consorzio on such questions as preparing 
rolls,, collecting taxes, obtaining clerical assistance, and other minor 
details, all of which concur to tax the energy and tact of the expert, 
who is to a certain extent bound to run with the hare and hunt with 
the hounds. These Consorzi, however, have not received a trial long 
enough to enable one to say whether they answer the purpose or not ; 
but I fear that they will fail in becoming the centre of strenuous work 
and of intelligent propaganda, for which this special law was enacted. 
The phylloxera service in Italy is generally under the sole control of 
the Government. Thus unity and continuity of action emanates from 
a central authority responsible for the service as national policy, and 
its principal instructions are conveyed to the delegations in the dif- 
ferent parts of the State. This system has given excellent results, in 
so far as it has succeeded in staying a sudden general spreading of 
phylloxera, and in vulgarising a budget of information on the resistant 
vines, and I fail to see what more this new law, passed for a region 
only of the State, proposes to attain. 

I have no doubt that some of the twenty-four Consorzi will do a 
great deal, perhaps even more than the Government itself, as the sole 
authority, would do. These will be the Consorzi with committees com- 
posed of intelligent growers, enthusiasts, enlightened, active, and not 
self-seeking ; but there will be districts where the Government oflScial 
will have to contend with laggard and apathetic members, imbued 
with strange theories and fads. 
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Phylloxera- RESISTANT Stocks in France. 

In my visit through Sicily, I had as companions several experts 
from the different vine-growing countries of Europe who had taken 
part in the International Congress of Agriculture and Viticulture in 
Rome. I will just mention among the best known Herr Portele, 
Director of Agriculture, Vienna, Professor G. Foex, late Principal of 
the Viti cultural College of Montpellier, Monsieur Coudero, the eminent 
French hyhrideur, Monsieur Guillon, Director of the Station Viticole 
of Cognac, Monsieur Besson, of Marseilles, proprietor of a large 
vineyard and nurseries of resistant stocks, of whom the firm Vilmorin, 
Andrieux of Paris obtained all the cuttings of phylloxera resistant 
stocks that this Department imported from Prance, and with which 
the first start was made, that ultimately led to the establishment of 
the State Viticultural Station of Howlong. 

Naturally many views were exchanged on the all-absorbing subject, 
results were compared as obtained in the different countries, and in 
districts of the same country, thus I collected much information, which 
also helped me to make a final selection of the places that I would 
visit, and to better utilise my time, of which I had relatively little. 

It was my intention on reaching Lyon to proceed to Villefranche 
sur Rhone, and visit the establishment for vineyard implements and 



Wine Grapes at Howlong Viticultural Station. 
Verdelho on Ripana X Rupestns 3306. 

Grafted in 1900. 


cellar appliances of Messrs. Vermorel, only 34 kilometers distant, to 
get letters of introduction from this firm, and from there make an 
excursion in the Beaujaulais. However, the elements were against 
me — heavy and continuous rain had started to fall since the previous 
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night — and I considered that the visit to the Beaujaulais vineyards 
was well nigh impossible. Thus, with regard to collecting information 
on the reconstruction of that district, I had to be satisfied with what 
I could gather in conversation with the members of the above- 



Wine Grapes at Howlong Viticultnral Station. 
Muscat de Prontignac on Riparia X Rupestris 3309- 

Grafted in 1900. 


mentioned International Congress hailing from there, and 1 am enabled 
to report that the reconstruction of the vineyards in the Beaujaulais 
has not undergone much change lately. In fact, the stock Vialla, 
which is a hybrid of Isabella and Clinton, is as popular now with the 
local vignerons as it was in the early days of the replanting on 
resistant vines in that district. The Vialla stock has a low degree 
of resistance in the scale, the maximum degree of which is 20, but it 
suits so well in that region with a soil of granite origin, which therefore 
contains a good deal of sand, and besides is deep and with moisture 
never lacking, that Phylloxera causes no trouble to that stock. The 
RipaHa, the Yorh-Madeira, and the Solonis come next in the favour 
of those growers, and recently the following stocks were introduced 
to meet the requirements of compact or limestone soils which occur 
in places, viz., Aramon x Rupestris Ganzin No. 1, Rupestris du Lot, 
Riparia. x Rupestris 3309, Mourvedre x Rupestris 1202. 

The Riparia has a much higher resistance to Phylloxera than the 
Vialla, and both are eminently suited to the predominating type of 
soil of the Beaujaulais, yet the former stock occupies a secondary 
place in the reconstruction of the vineyards there, and the reason is, 
that the Vialla has a very great affinity with the Gamais which is the 
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principal variety of grape grown for the Beaujaulais wines, while the 
Riparia has less aflBnity for it. As the difference in affinity ultimately 
resolves itself in difference of output of wine, it is easily understood 
why a less resistant stock is preferred to one of the most resistant to 
Phylloxera. This is also another proof that a stock of limited 
resistance to Phylloxera becomes sufficiently resistant when planted in 
an eminently suitable ground, and is grafted with an European 
variety with which it has great affinity. 

From Lyon I made for Bordeaux, via St. Germain des Fosses, 
Limoges, Libourne, which is the express route. Between Lyon and 
La Palisse the country is one of the richest ; the train runs through 
intensely cultivated undulating flats, where evidently wheat-growing 
is the principal agricultural industry. 



Wine Grapes at Howlong Viticultural Station. 
Hermitage on Riparia X Rupestris 3309. 

Grafted h) 1900. 


When the district of Allier is reached the traveller will notice at 
once that the country around is not so fertile ; here are the celebrated 
Vichy Springs, whereat I put in a Sunday, starting for Bordeaux 
next morning. The district of Creuse is not interesting, but poor in 
contrast with the adjoining Limousin, which is thick with forests of 
oak. This oak is principally sought by the Bordeaux and Cognac 
merchants for casks for their wines and brandies. 

After remaining at Perigueux for the night, a town famous as the 
emporium of French truffles, so plentiful in the Perigordin,! made the 
last stage of the journey to Bordeaux, this Holy of Holies of excellent 
wines. Of these I will speak in a separate article ; here I shall refer 
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only to viticultural subjects proper, and inform my readers about the 
new conditions created in the viticultural industry by the Phylloxera 
invasion of the Gironde district. 

The reconstruction on phylloxera-resistant stocks of the vineyards 
of the district of Bordeaux was started long ago, that country having 
been one of the first to be invaded by the parasite. No difiiculty was 
experienced there, in so far as the soil is not refractory to the resistant 
vines as is the case in the Charente principally. Of course mistakes 
were made at the beginning when little was known of the actual 
degree of resistance of the various stocks. Then almost any American 
vine was planted, and some vignerons thought it should defy the 
attacks of phylloxera only because it was of American origin. Such 
vignerons soon paid the penalty of their inexperience, as they had to 
do the work of replanting over again, with a considerable loss of time, 
labour, and money. 

The mainstay of the reconstructed vineyards in the Gironde is the 
Eiparia, which, as a matter of fact, is the stock predominating in 
Prance ; next come the Rupestris, and the Riparia x Rupestris hybrids. 
At present the Franco x American hybrids are meeting with great 
favour, many doubts as to the real resistance of the latter having been 
dispelled in the majority of cases. 

Resistant stocks and the quality of wine. 

When I strongly advocated the importation of resistant vines in 
Australia to be used as stocks the same bogey cry was raised from 
several quarters as happened in Europe, viz., that the varieties grafted 
on them would not produce a crop of the same standard quality as 
that obtained from the non-grafted vines. The short-lived agitation 
in Australia was disinterested ; but in Europe at one time the campaign 
against resistant stocks was supported by self-seeking persons who 
had interests at stake as purveyors of bi-sulphide of carbon, injectors, 
&c., which were necessary to keep the phylloxera-infested vineyards 
alive by the application of so-called curative doses of carbon bi-sulphide 
every year. 

A couple of years ago a report of the British Consul at Bordeaux 
was transmitted to the local authorities in Australia by the Agent- 
General in London, and' got in the press. The report embodied the 
views of a wine-grower near Bordeaux — Monsieur Bellot des Minieres 
— who contended that the quality of Bordeaux wines had already been 
affected through the alleged pernicious system of grafting the French 
varieties of grapes on phylloxera-resistant stocks. The report coming 
from no less an oflficial authority than his Majesty^s Consul at 
Bordeaux, purporting the views of a large wine-grower in the 
Bordeaux district, could not fail to create an impression. I know how 
difficult it is to get vignerons to set aside prejudices and old routine 
even in the face of imminent danger and actual losses, which often 
end in a total abdication of the viticultural industry rather than 
pulling together their energies and moving along the new road which 
is opened to them. 
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As we are just at tlie inception of the reconstruction of the vine- 
yards of this State^ and the Department had undergone expense and 
done important work at the newly-established State Viticultural Station 
of Howlong — between Corowa and Albury — where resistent stocks are^ 



Wine Grapes at Howlong Viticultural Station. 
Verdelho on Riparia Gloire de Montpellier. 
Grafted in 1900. 


propagated for distribution among the vine-growers of the State, I 
did not welcome the alarming report of Monsieur Bellot des Minieres. 
When I visited the vineyard of Monsieur Ballande, just outside' 
Bordeaux, in company of M. Audebert, an expert in the employ of 
that well-known commercial firm, 1 was but a mile from the vineyard 
of the self*^appointed saviour of the reputation of good wines, and whose 
voice in any case, if it is not solitary, is only in unison with that of a 
few crazy impenitents. I had made up my mind to submit myself to 
the infliction of a sermon, and when I ventured to express my wish to 
my courteous guide that he might come with me and introduce me to 
the gentleman, he said he would if I cared, and smiled significantly. 
Becalling to my mind the report of Monsieur Bellot in which he does 
not consider the grafting on resistant stocks as solely responsible for 
the alleged falling-off of the quality of the French wines, but accuses 
with it with equal bitterness the employment of Bordeaux mixture, used 
as fungicide, 1 judged that I was going to meet a radical reformer, 
and that, as the reasons for the alleged lower standard, were twofold,, 
it would have been hard indeed to establish how far the phylloxera- 
resistant stocks were responsible for it, and for how much the 
Bordeaux mixture was to account. Strange to say, the gentleman in 
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question deprecating this mixture, such as prepared on the generally 
accepted formula, recommended another as a substitute equally based 
on a copper compound as its principal agent. The ammoniures’^ of 
copper, according to M. Bellot, is the active fungicide of his mixture, 
which would not be pernicious to the quality of wine as the hydro- 
oxWe of copper formed in the Bordeaux mixture of the present 
formula. 

The effects of Bordeaux mixture on the wine have been thoroughly 
studied long ago, when the Plasmopara viticola began to decimate the 
grape crop in Europe. Conclusive experiments have been carried out 
which have never been challenged, and it seems to me idle to further 
subject that has long received its quietus by the scien- 
of the most competent authorities. 

After all, it did not matter much to me to know what Monsieur 
Bellot des Minieres thought of his theories ; but it was more important 
to know what Government experts, as well as professional viticulturists 
and persons in charge of large viticultural establishments, thought of 
them. Thus, instead of going to see him, I mentioned the matter to 
qualified gentlemen whom I met afterwards. Evidently those theories 
must have been propounded with the vigour and zeal of an apostle. 


speculate on a 
tific researches 



Wine Grapes at Howlong Viticnltnral Station. Lambrnsqnat on 
Riparia Gloire de Montpellier. 
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because everybody seemed to know of M. Bellot, and everybody 
answered my inquiry with the same significant broad smile, until, 
weary and feeling humiliated at being thought an innocent abroad, I 
allowed the matter to drop. 
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In the Medoc I visited the principal famous cru^ of red wines, and 
sampled those produced from vines which were grafted on resistant 
stocks, the same as I did in the Barsac district, renowned for its 
excellent white wines, of which the Chateau Yquem, made near 
Sauterne, has a world-wide reputation. Phylloxera exists pretty well 
everywhere. For some time the wine-growers treated the infested 
vineyards every year with curative doses of bi-sulphide of carbon, at 
the rate of a little over 1 ounce per square metre; but this sort of 
modus Vivendi was at last found expensive, and financially, in many 
cases, a modus moriendi ; thus resistant vines have been resorted to, 
and the standard of even the very highest brands have not in the least 
been affected thereby. 

At the same time it cannot be denied that the general standard of 
French wines, during the ravages of phylloxera, has fallen to a certain 
extent ; but the phylloxera-resistant stocks are not in any way 
responsible for this. The reasons are various, and I will explain 
them now. 

France is a wine-drinking country, besides doing an export trade of 
wines, which is no small item in the total exports of that nation. 

Before the parasite had greatly reduced the wine output, this had 
in some of the most favourable years reached the figure of 1,350 
millions of gallons. The destruction caused by phylloxera had 
brought the crop down to one-third of that, viz., to about 450 millions 
of gallons. To meet the demand for the local consumption, and 
in order to keep up the supply on foreign markets, the deficit was 
partly filled by importing heavy wines i^om Sicily, Southern Italy, 
Spain, Algeria, Dalmatia, Greece, for blending purposes, partly by 
importing raisins and employing them in wine-making. A large use 
of sugar was also indulged in, favoured by law, insomuch as it was 
granted that any such sugar employed in wine-making would be free 
of octroi duty. Thus the systems of -wine-making known as 2)("Motisa- 
tion and gallisation were freely availed of. Many more manipulations 
were largely followed, in order to place on the local market a drink 
that would be as near to genuine wine as possible, wholesome and 
accessible to every person. Many such liquids were very pleasant ; 
some of them were got up so well as to nonplus experts ; but there is 
no doubt that if France succeeded in keeping her export trade in 
spite of such decrease of genuine French wines, it was principally due 
to the import of the best heavy wines from Sicily, South Italy, and 
Spain, which formed the basis of clever blends. 

I shall not extend in describing what sorts of manipulations were 
then carried on, as I do not wish that there should happen to me what 
happened to that divine who, in denouncing a certain indulgence of 
his parishioners, was rather profuse in details, which tickled the 
curiosity of the simple-minded section of the brethren, thus becoming 
the unconscious cause of a recrudescence of wickedness among his 
flock. In any case, the sucrage, that is, the addition of sugar to musts 
deficient in that ingredient is even now allowed ; and the law passed 
on the 24th January last year regulated and restficted this practice. 
I shall deal with this subject later in this report. 
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The terrible losses suffered by the vignerons, and the dismay in 
which they were thrown by the prevalence of the pest, did not prevent 
the reconstruction of the French vineyards. By grafting on phylloxera- 
resistant stocks it was possible to grow grapes and to make wine again, 
and what was more important, to cease from being tributary to foreign 
countries, such as Italy and Spain principally. Italy, for many years 
up to 1888 , had enjoyed a special tariff for her wines imported in 
France, and it meant millions of pounds sterling going out of that 
country every year. The tremendous impulse given to wine-growing 
in Algeria was also the consequence of the wine crisis in France. 



Wine Grapes at Howlong Viticultural Station. Cabernet on 

Riparia Gloire de Montpellier. 

Grafted in 1900. 

There being such a shortage of wine in France, those who replanted 
vineyards looked not so much to quality as to quantity, therefore 
varieties of vines which were known to be the heaviest bearers were 
grafted on resistant stocks. Rich flats instead of hills were preferred. 

The Aramon for quantity of juice ; the Jacquez, which is another 
heavy cropper, gives a dark-coloured wine, and is middling resistant 
to phylloxera in certain French districts ; the Teinturier also is 
extraordinarily rich in colour, and several other sorts, all more or less 
giving wines of indifferent quality, but characteristic for quantity or 
colour were largely planted. The nature of the ground was not 
considered the important factor it used to be of yore, soils rich in 
organic matter, deep and loose, fairly moist where no sort of phylloxera- 
resistant stock would fail, and where the Riparia is more naturally 
adapted, were chosen. Now, considering that the varieties that have 
been chosen are naturally large yielders, that generally vines grafted 
on phylloxera-resistant stocks bear for the first years at any rate more 
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than the same vines not grafted ; that the soils in which they were 
planted are very rich, and that in these soils the Riparia stock was 
preferred, which more than any other stock causes the vine grafted on 
it to produce largely, we have the explanation of the curious fact of a 
French wine crop greater in quantity than Prance ever produced 
before the ravages of phylloxera. To the realisation of this paradox 
other factors contributed, to wit, the various systems of pruning, 
devised and popularised, such as the Quarante method of training the 
vines, the Sylvoz cordons and others. 



Wine Grapes at Howlong Viticultural Station* White Shiraz on Riparia Gloire de Montpellier. 

Grafted iu 1900. 


This extraordinary increase in the output, however, is at the detri- 
ment of quality, a lot of it is a little better than piquette and. is burnt 
for spirit. 

The French vigneron has overcome phylloxera, and after a gigantic 
work he has reconstructed most of his vineyards. Under the pressure 
of the new but temporary conditions of a short crop he followed a 
course that would not answer afterwards. Before there was shortage; 
now there is plethora; and all wine-growers, except the very few 
lucky ones of the best accredited districts, are bewailing that they 
cannot find a market for their produce. To phylloxera a sequel of 
other pests followed ; and among the worst of the fungoid diseases 
must be mentioned the plasmopara viticola, the hlach rot, the pourri- 
ture grise ; while the cochylis is another terrible scourge of the insect 
order. According to the season, any of these diseases will in one year 
cause as much damage in a district as phylloxera ever did in three. 
Yet there is glut, and the expenses for the cultivation and fighting the 
pests are as heavy as ever. All these parasites, and others not so 
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widely spread or less harmful, affect the grapes in spite of a congery 
of remedies more or less successful. They outbreak every year in 
one district or other, or all over the vine territory. Grapes are 
deteriorated ; and here lies another reason for the lower standard of 
French wines, as compared with that when viticulture in Europe had 
not so many redoubtable enemies in parasitic life. 

Tendency to raise the Standard again. 

Naturally scientific progress was spurred against so many adver- 
sities, and methods of vinification have already improved to counteract 
the effects of so many evils. The principal fault thus still remains in 
the unduly large propagation of the heaviest-bearing varieties of 
grapes, or of those with grapes richest in colour. A campaign has 
already begun against them, and their substitution with the choicest 
sorts which have made French wines famous is insisted on. The 
output will be less, the standard high. The cost of production will 
decrease ; prices will go up. Equilibrium is sought in place of the 

chaotic state created by sudden 
losses and the consequent desire 
of speedy financial recovery, by 
failure of the supply of a great 
national article oi diet, and the 
imperative necessity, from both 
health and social points of view, 
of keeping it up as best as 
possible. 

When a nation is struck by 
a calamity, normal conditions 
cannot be brought about with 
the same rapidity with which 
the disaster occurred. Ex- 
pediency may in many cases 
save the position, and the nor- 
mal level must be reached after- 
wards by degrees, and often by 
undoing what in the evil times 
was the wisest thing that could 
be done. French vignerons 
are now about to engage in the 
last phase of the colossal work, 
with the view of bringing in 
real harmony the two factors 
which are usually in anthitesis 
— that is, quantity and quality 
— and so meet the exigencies 
of a hypercritical public. 

This will be the final task whereby the old equilibrium existing 
before the phylloxera period will be regained, and they may be trusted 
to bring to bear the same intelligence and perseverance which have 
distinguished them all along. 



Wine Grapes at Howlong Viticultnral Station. 
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Reconstruction of Vineyards in the Cognac 

District. 


Although the vineyards of New South Wales are planted in districts 
where lime as an ingredient of the soil is generally rather deficient. 


the reconstruction of the 
vineyards in the Cognac 
districts and surroundings, 
the ground of which is so 
eminently rich in lime car- 
bonate, would be of relative 
interest to our growers. In 
any case, I wanted to visit 
the Charente to glean any 
fresh information as to the 
state of the brandy-making 
industry — in its district par 
excellence — and as it is im- 
possible to separate wine or 
brandy making from viticul- 
ture, the inquiries upon the 
one subject naturally reflect 
upon the other ; but even 
from the purely viticultural 
point, the visit promised to 
be interesting, as will be seen 
by the following references. 
Besides, the town of Cognac 
is possessed of a viticultural 
station, which is engaged not 
only in experimenting phyl- 



loxera-resistant stocks suit- Viticultural station, 

abletor the locality, but gives Malbeck on Rupestris Metallica. 


vignerons advice on vine 


Grafted in 1902. 


diseases, wine-making, &c. In this paper I will write only on the 
purely viticultural subject. 


Chlorose or Yellow Disease. 

It was mentioned in the preceding article that phylloxera-resistant 
stocks suffer more or less from the presence of much lime carbonate 
in the soil. I shall now give further information. With the exception 
of a few types, all the others, especially when grafted, are subject to 
chlorosCf which is a malady whereby the formation and quantity of 
chlorophyll is affected, causing in its acute form a general anaemia of 
the plant. Chlorophyll is the green substance of leaves, without 
which these are unable to accomplish the synthesis of the hydrates of 
carbon. A general denutrition of the plant system is often enough 
followed by its death. 
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The intimate cause of Morose of the resistant vines on account of 
the prevalence of lime carbonate in the soil is yet obscure, although 
many explanations have been put forward. 

Several other circumstances have been mentioned as possible causes 
of the yellow disease, such as excess or deficiency of plant-food in 
the soil, deficiency of iron, excessive moisture, sudden changes of 
temperature, compactness of the soil, which, however, may only explain 
individual cases. On the contrary, the presence of a high proportion 
of lime carbonate in the ground is constantly conducive to Morose in 

the majority of the sorts 
of phylloxera-resistant 
stocks. 

The different stocks 
have been tried in lime- 
stone soil in which the 
quantity of lime varied, 
and the maximum of 
lime carbonate that each 
sort will tolerate has 
been noted, but such 
data do not find a 
general application. It 
is not so much the 
quantity of this com- 
pound that exists in the 
soil, but the proportion 
of it that is ready for 
absorption by the roots ; 
its mechanical texture 
is therefore a very 
important factor, and 
moisture is another. 

The study of the 
geological origin of a 


friability and the other 
soil ingredients with which the lime carbonate is mixed, also the 
disposition and depth of the strata within which extends the root 
system of the vine. When lime carbonate is associated with clay 
in a soil, the Morosing influence of that soil is of a lesser degree, 
because the particles of the former ingredient are enveloped by 
the latter, and are so isolated that the roots come less in contact 
with them. Such is the case in the low country near Cognac, 
where the Riparia stocks, which are most sensitive to lime, thrive 
well in a soil which contains about 80 per cent, of lime carbonate, 
besides being fairly wet. When, instead, it is associated with sand, 
it is the sandy grains that are enveloped by the lime carbonate, and 


soil is of great help, 
insomuch as it will 
generally tell the state of 



Wine Grapes at Howlong Viticnltural Station. 
Pedro Ximenes on Cabernet Rupestns, No. 88. 
Grafted in 1902. 
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the roots then come in immediate and more extensive contact with the 
objectionable ingredient. When the subsoil is very calcareous and 
hard, it is advisable not to break it up, and much less to bring it to 
the surface. Shallow planting should be preferred, so as to keep the 
roots within the top-soil layer. This, however, may be suitable in a 
country like the Charente — not very hot in summer, and with a normal 
rainfall spread all over the year. Such a system applied in certain 
districts of Australia would cause the vines to intensely feel the heat 
and the drought. 

Of two soils containing the same percentage of lime carbonate, and 
all other conditions equal, the one in which that ingredient is more 
crumbly and is in finer particles possesses a higher chlorosing influence 
than the other. In a hard cal- 
careous soil the yellow disease is 
aggravated, because the roots 
cannot extend, and grow with 
difficulty j furthermore, in hard 
soil the white rot of the roots is 
always prevalent. 

All other conditions being 
equal, the limestone soil in which 
moisture is greater, renders the 
phylloxera-resistant stock more 
susceptible to dilorose. This fact 
receives constant proof almost 
every year in one district or other. 

After a protracted period of rain 
in summer, vines grafted on 
phylloxera-resistant stocks, and 
planted in calcareous soil, almost 
immediately show a yellow tint, 
which becomes green again as 
soon as rains stop and the ground 
returns to the normal condition 
of moisture. When I visited the 
vineyards of the Charente it had 
been raining for some time just 
previous to my inspection. Many 
vineyards grafted on stocks like the BAipebiris du Lot, Aramon 
X Bupestris No, 1, and Chasselas x Berlandieri No, 41, which stand a 
high proportion of lime carbonate, all showed a yellowish hue which 
they had not before the rain had commenced. Again, it is common 
to notice the yellow disease at spring time, when the soil is still moist 
from the winter rains, but the affection disappears in summer if the 
summer months keep dry. 

A vine that is not grafted stands a good deal of lime carbonate 
without becoming chlorotic, but after the graft it is apt to be so. 
Very few sorts of phylloxera-resistant stocks would die of this disease 
in a limestone ground if they were not grafted, but the graft generally 
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weakens the plant, by disturbing its normal functions; hence the 
susceptibility of the grafted stock to chlorose. This susceptibility is 
intensified if the graft is not well healed. 

It is always better to reconstruct a vineyard with ready-grafted 
vines than planting out the stocks in the vineyard first and then 
grafting on them. Any disease or accident that weakens the plant 
may determine chlorose. Therefore any fungoid or insect pest, 
and principally the action of phylloxera, on the roots of a stock 
even suflBciently resistant, are conducive to the yellow disease. 
This malady is hardly manifest at the first year of planting, but it 
reaches its highest intensity in the second and third year. Then 
the plant either dies right out, or, if it survives, there are many 
chances that chlorose becomes more and more attenuated as years 
go by. 


Sulphate of Iron as Curative of Chlorose. 

A mild form of this malady maybe cured by applying a soluble iron 
compound ; the iron sulphate, being the cheapest, is generally 
recommended. When this remedy is given, dissolved in water, it 
should be applied early in spring, about the time when the vines are 
ready to bud ; a proportion of 1 lb. to 2 lb. dissolved in 2 gals, of 
water is suggested for every plant. If sulphate of iron is given in 
crystals, then the same quantities per vine stand good, but it should 
be applied in winter. 

In the Charente some vignerons apply from 2| to 5 cwt. per acre, 
and it is incorporated in the soil with the manure. Spraying the vine 
leaves with a solution of 1 per cent. — as a maximum strength — 
may cause the leaves to become green again. Often only the portions 
of leaves wetted by the solution turn from yellow to green, in any 
case the effect is not permanent, and spraying must be repeated. The 
best manner, however, to cure chlorose is that which goes by the name 
of the expert who first applied it — the Resseguier system. It consists 
in daubing the cuts caused by pruning with a solution of iron sulphate 
30 per cent, strong. The application must be done in autumn. It 
is in autumn that plants are apt to absorb any liquid with which any 
fresh wound is treated ; in spring, on the contrary, there is exodus of 
the surplus liquids proper to the vine, commonly known as '^bleeding.^^ 
If the lotion of iron sulphate were applied in spring the treatment 
would be ineffective, as the remedy, rather than absorbed, would be 
repulsed. Not only the remedy should be applied in autumn, but 
care should be taken to do so before rains set in. It has been noted 
that vines planted in wet soils absorb less liquid through the fresh 
cuts operated on them, than those growing in soils with a normal 
degree of moisture. 

However, all these remedies are palliative, and no vignerons should 
plant in limestone soils resistant stocks which would bring about 
chlorose of the variety grafted on them, relying on any of the 
mentioned cures tp overcome the trouble. 
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If Biparia were planted in such soils, no quantity of iron sulphate 
would prevent the yellow disease, and at the second or third year the 
vine will succumb. 

Such remedies may be resorted to only in cases of minor mistakes. 

Attempts with Curative Methods in Charente. 

I might mention here that before the vignerons of the Charente 
decided on the reconstruction of their vineyards on phylloxera-resistant 
stocks, they attempted to save the infested ones by the application of 
curative methods. They attempted a cure in the same way as other 
vignerons in France and elsewhere, by applying every year a dose of 
carbon bisulphide or of potash sulpho-carbonate, which increased the 
cost of cultivation of £3 to £6 per acre and per year, a burden that 
even in that brandy district, where viticulture is so highly remunerative, 
vignerons felt it was too much to bear. Besides phylloxera was so 
swift in its destructive work that many vineyards became beyond 
recovery before the vinegrowers could make up their mind about what 
to do. In the end they had to undertake the same work which was 
being started in other French districts — to graft their pet vine, the 
Folle Blanche, on resistant stocks. The first trials were made in 1880 
— that is, eight years after the first outbreaks of phylloxera had been 
reported in the lower Charente, making short work of many vineyards 
the while. 

The Vitis Berlandieri and the Reconstruction of Vineyards 
in the Charente. 

Unhappily, the reconstruction on resistant vines was to present in 
this particular territory difficulties not existing in others. The stocks 
then in vogue failed whenever they were planted in soils rich in 
limestone. It was in consequence of this failure that M. Viala went 
to America a second time, searching for stock that will live and grow 
in calcareous ground. The rara avis was met with in Texas, where 
there are soils much like those of Charente. The Berlandieri vine 
was imported into France. 

The discouragement which followed so many failures with other 
stocks made vignerons incredulous, and the new stock imported left 
the majority of them indifferent. This new type, although suitable 
in that sort of soil, had so many drawbacks that no wonder the 
uneasiness of vignerons lasted for some time. The Berlandieri, in 
fact, is hard to strike by cuttings. By planting 100 cuttings 
of this stock only five may be expected to grow and they grow 
very slowly at that. The long and laborious work of raising seedlings 
from this species and selecting among them the more vigorous types, 
and experiments as to the best way to get these cuttings to strike 
more freely, were undertaken and happily were attained with a high 
degree of success. To-day there are two types of Berlomdieri, known 
as Berlandieri Besseguier No, 1 and Berlandieri Besseguier No. 2, The 
latter seems to be superior to the former for its great vigour. 

If the Berlandieri stocks are pruned in autumn, while the leaves 
still hang on the vine, and the bottom of the cuttings are grated 
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against a steel comb so as to lacerate the bark over a length of an 
inch or so, and then kept in sand until planting time, a greater per- 
centage of slips may root. Yet it cannot be said, even to-day, that 
the question of the propagation of the Berlandieri resistant vine 
is quite easy and always reliable. An expert claims to have obtained 
a very satisfactory percentage of rootlings from cuttings which were 
dealt with as follows : — In spring the shoots from which it is intended 
to obtain cuttings are ringbarked below one of the bottom eyes — 
that is, below the eye which will be bottom bud when the cane is 
severed from the mother stock. It would appear that the increased 
storage of nutritious matter above the incision and the histological 
modification of the tissues of that upper portion which, when the cane 

is separated from the stock and 



planted, will find itself under- 
ground, will predispose it to 
freely emit roots. 

The Berlandieri is a very 
hardy stock ; its resistance to 
phylloxera is of the highest ; it 
suits better than many other 
sorts in very poor stiff and dry 
ground ; it grafts very well and 
very neatly with the majority of 
European varieties. Its crop is 
the earliest to ripen, but the 
grafted stocks will only be in 
full bearing five or six years 
after they have been planted, 
instead of after four like all the 
other sorts ; but once it has 
reached full development it keeps 
so without any falling off. 

But notwithstanding so many 
good qualities, even the best 
forms of Berlandieri have not 
found the popularity of other 
stocks on account of the two 


drawbacks already referred to; 
but in the hybrids evolved from this species, the two inconveniences 
are very greatly minimised, while the good points are found in them 
integrally. The eminent qualities of the Berlandieri hybrid render 
them invaluable, not only for the reconstruction in limestone soils, but 
in other grounds as well, specially those hard and dry, where the 
Bupestris du Lot and some of the Rupestris hybrid would not thrive 
too well. 


It results from the foregoing that the soil formation of the 
Charentes has been, and to a certain extent is still, responsible for 
the comparatively slow progress made in that country in the recon- 
struction of those vineyards. The undulating plains of the two 
pharentes districts before the visitation of the scourge were all an 
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immense vineyard, bearing enormous crops of white wine principally, 
from the distillation of which the highly reputed French brandies 
were obtained. At present the area under vines is much reduced, and 
where there were vineyards, wheat is now sown. Gigantic efforts are, 
however, being made for the rehabilitation of the viticultural industry 
of that country, which means 
the restoration of its old as- 
cendancy as a brandy-produc- 
ing district. 

Of the phylloxera-resistant 
stocks now employed, there 
are several, and the factor 
which determines the choice 
of a stock in preference to 
another is the quantity of 
limestone contained in the soil 
which it is intended to replant 
with vines. All the sorts 
planted, or likely to become 
popular after ten years’ ex- 
periments conducted at the 
viticultural station, may be 
grouped under two classes of 
hybrids, viz., x Ber- 

landieri and Franco x Berlan- 
dieri. 

It would have been impossi- 
ble anywhere to gain so much 
practical information regard- 
ing the new viticulture, such 
as necessarily caused by the 
adoption of phylloxera-resist- 
ant stocks, without multiplying the number of viticultural stations, 
where the many problems connected could be first scientifically resolved 
and vulgarised for practical application afterwards. 

Considering the importance of the Cognac and surrounding 
territory, and the almost exceptional geological formation, such an 
institution was soon felt by the leading and more enlightened viti- 
culturists and brandy-making people of that country. The viti- 
cultural station is an offspring of the local Viticultural Association. 
There is a laboratory for chemico-physiologic researches, and grounds 
are annexed for testing the various stocks, of which there is a large 
collection. 

At the Marsville experimental vineyard the soil varies, and contains 
proportions of lime carbonate from 50 per cent, and over ; the soil, 
therefore, is here typical of the greatest area of the Charentes. The 
ground is phylloxera infested; thus the resistance, as well as the power 
of withstanding a high proportion of this ingredient, may be tested for 
all new types placed on the market, and often much advertised by 
vinebreeders and nurserymen. In this way reliable information is 



Table Grapes at Howlong Viticultural Station. 
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afforded to vignerons by the Expert, who has no other interest but the 
general welfare, and who is placed in the best position to sum up the 
qualities and faults of all the stocks under experiments, and protect 
the vinegrowers from wasting time and money. Going through this 
vineyard, the visitor will see rows of certain sorts growing and bearing 
luxuriantly alongside others affected by chlorose and not far from 
death, while other rows, of different varieties, have already succumbed 
either to phylloxera or to yellow disease, or to both. 

The negative results, so often* misunderstood by laymen, are of 
higher value to the public at large when they relate to subjects upon 
which the general experience is not yet fixed, in so much as it saves 
great losses to the community. 

The staff of the Viticultural Station of Cognac makes soil analyses 
free of charge, gives consultations, lectures, publishes articles in the 
local newspapers, and does everything conceivable to help those 
engaged in the viticultural industry of the district. 

^ While in §icily, the Berlandieri specie and its hybrids have been 
tested in calcareous soil, but under a hot and dry climate, here a 
budget of information is already available, reflecting similar conditions 
of ground, bi:jt under altogether different prevailing weather, this 
region of France being relatively cold and with a fairly larg(' 
rainfall. 

According to the Director of the Station, all the Riipestris x Ber- 
landieri hybrids known at present may be very little utilised for 



Table Grapes at Howlong Viticultural Station. Malaga on Rupestris du Lot. 

Grafted in 1901 . 


extensive plantation. The vines grafted on them bear well, although 
irregularly. They strike roots freely, but the percentage of successful 
grafts is lower than is the case with other sorts of resistant stocks. 
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The Bupestris x Berlandieri 301 A, 301-28, 301-64, 301-43, 218-1, 
219 A are, says M. Guillon, among the best; but, in general, they 
are inferior to the Berlandieri x Riparia. 



Table Grapes at Howloiig Viticxiltural Station. Duke of Buccleugli on Rupestris du Lot. 

Grafted in 1001. 


The Berlandieri x Riparia 33 is a very good stock. The Berlandieri 
X Riparia 34 is equally good, middling vigorous, the vines grafted on 
bear plentifully, but, as the vine grows older, is affected by the higher 
proportion of lime carbonate in the soil. 

The Berlandieri x Riparia of M. Gautier, although little known, is 
one of the best. The Berlandieri x Riparia 157-11 is also a very 
good stock : it is vigorous ; the vines grafted on it bear largely, but it 
requires soils not very stiff, not containing very high proportion of 
-calcareous ingredient ; it does not strike so very freely, and the 
percentage of successful grafts is smaller than is usual with other 
stocks. 

Among the Franco x Berlandieri, the Chas.selas x Berlandieri 41 13 
is one of the most reputed, and every year more vineyards are recon- 
structed with this stock. It roots well, takes the grafts freely, bears 
very regularly large crops, thrives even in the most calcareous soils 
of the Charentes, and adapts itself to the poorest grounds with 
shallow top soil. It even beats one of the best Franco x Rupestris 
known at present, viz., the Mourvedre x Rupestris 1202, although less 
vigorous. 

For instance, one acre of vines five years old, grafted on Chasselas x 
Berlandieri 41 B gave 1,040 gallons of wine ; on Mourvedre x Rupestris 
1202, gave 613 gallons of wine, and the alcoholic strength of the wine 
is higher in the former. 

There are several other Franco x Berlandieri which, so far, have 
given splendid results, although it is too soon to express a decided 
opinion. Thus the natural hybrids, Viniferse x Berlandieri of M. 
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Millardet^ grafted with Folle Blanche have, in certain years, given 
crops corresponding to 1,800 gallons of wine per acre, and the wine 
contained 11 per cent, of alcohol, equivalent to 18*4 per cent, of proof 
spirit. 

The Berlandieri x Pinot Blanc 422-84-21, grafted with the same 
Folle, have yielded in proportion of 1,600 gallons per acre. 

What is more striking is the hardiness of these hybrids of the 
Berlandieri with the European varieties. The ground in which they 
are grown has but 6 to 8 inches of top soil, containing 55 per cent, of 
lime carbonate, and the subsoil was never trenched. Never any 
manure, whether organic or mineral fertilizer, was applied, not even 
when planting. The system of pruning is the ordinary gooseberry- 
bush fashion, and the grafts were operated on the stocks after they 
had been laid out in the vineyard, which system, especially in lime- 
stone soil, is a cause of weakness. In view of the fact tha.t Berlandieri 
hybrids thrive just as well in non-calcareous soil, they ought to be a 
great boon for many hard poor grounds of the State of New South 
Wales. 


The Success of Hybridised Vines as Stocks. 

I made mention in the preceding article that a great opposition 
was made to the phylloxera-resistant stocks which had been obtained 
by crossing two species of American vines, or by crossing an American 
vine with a variety of Vitis vinifera, viz., an European variety. The 



Table Grapes at Howloxig Viticaltural Station. Temporano on Rupesiris du Lot. 

Grafted in 1901. 

strongest objection was made to the Furopeo x American crossbred, 
fearing an attenuation of the power of resisting to phylloxera to a 
degree that would make them unfit for practical use. In fact, out of 
the many thousand hybrids obtained by the artificial cross pollinisation, 
a relatively small number have survived and are now accepted, and 
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there is no doubt that the future of the new viticulture is in that 
direction. The crossing of European and American vines is still 
going on, and out of the great number evolved it is certain that a few 
more worthy ones will be added to those now in vogue, and perhaps 
be superior. At all events a number of Franco x American hybrids 
are finding large application in France, and besides the Franco x 
Berlandieri already referred to, the Franco x Rupestris especially are 
being planted on a large scale in several French districts. 

M. P. Gervais, secretary to the General Association of the French 
Vine-growers, is an eminent authority on the question of phylloxera- 
resistant vines. He is also a vigneron — owner of a vineyard of 500 
acres, all planted on various resistant stocks, among which the 
Mourvedre x Bupestris, 1202, and the Aramon x Rupestris Ganzin, 
No, 1, have given the best results. The grafted vines are now over 
10 years old, and although the roots of the stocks have shown all 
along numerous phylloxerae and nodosities, yet they never manifested 
the slightest sign of wasting away. M. Gervais attributes the 
superiority of the two Franco x Americans over any pure American 
species or Americo x American hybrids to the greater affinity of the 
former for the variety of grape grown in the district, and for their 
higher adaptive power to the class of soil. The yield of the vines 
grafted on these two stocks is at the rate of 1,800 gallons per acre in 
the fiat portion of his vineyard. He calls them the columns of the 
reconstruction of his vineyard.^' 

Of the same two stocks I spoke at length in relating my tour through 
Sicily, where, on account of the warmer climate, it was feared they 
would succumb under the attacks of phylloxera. I explained that 
even there they have proved reliable, that the confidence in them is 
increasing, and that they are taking a conspicuous place in the 
replanting of the vineyards that have been destroyed by the parasite. 

Having proved their practical resistance in various soils, under 
northern and southern climates, we are, I think, justified in extending 
our confidence to them in New South Wales, and I intend to increase 
the number of rows of the Monrvedre x Rupestris , 1202, and Aramon 
X Rupestris, No. 1, mother stocks now existing at the State Yiticultural 
Station of Howlong, which at the outset I purposely confined to a few. 

Phylloxera-resistant Stocks in Champagne. 

The Champagne district was one of the last to become phylloxera- 
infected. The first outbreaks of the pest in France occurred in the 
southern provinces, and naturally it took some years before it over- 
came all opposition and reached the territory of Marne et Chalons, 
wherein the Champagne country is situated, which fairly represents the 
northern limit of the vine-growing industry of France. 

It is generally known that on every acre as many as 20,000 vines 
are growing on the average. A smaller number are planted when 
forming the vineyard, but in the following years every vine is layered 
and so forth until the above number is reached, and the plants are so 
close that there is hardly any room to walk through. Naturally they 
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are small, and usually bear not more than two or three small bunches^ 
The layering is done simultaneously with the winter hoeing of the soil,. 



Kaisin Grapes at Howlon^ Viticnltaral Station. 
Thompson’s Seedless, on Rupesfris du Lot. 
Grafted in 1900. 


and the cost of the operation is small. Being a cold climate, very 
shallow planting and shallow layering is resorted to, and consequently 
a few inches below the surface there is a network of roots and of the 
layered stems. On this account the contamination is easier, and if it 
were not for the cold and fairly wet climate of the Champagne 
hampering the prolificacy of the parasite, its baneful influence would 
be still more felt. 

The extinction of foci of infection as they are discovered is followed 
with great stringency; — at the same time the reconstruction on resistant 
vines is strongly advocated. It is very strange indeed that after all 
that has occurred in France, there should be in this district a number 
of peasant vignerons who still disbelieve the parasitic characteristics 
of the scourge and its appalling destructive work. Many of them are 
mooting that it is all a conspiracy of the champagne makers to bring 
down the price of grapes, while others think that, at all events, if it is 
really a pest, it is not likely to do any harm in the Champagne soil, 
and everyone, I suppose, thinks it will keep away from his particular 
soil. 

The reconstruction of vineyards is only at its inception, and it is 
fair to assume that the same work will be done here that has been 
done elsewhere in France. However, it is worth mentioning that 
there is a certain technical diifficulty which will stay the work in many 
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cases, and even after this has been removed, there will remain an 
unknown factor which experience alone will decide — whether the only 
possible solution opened to the Champenois will be followed by an 
absolute success, that is, by keeping up the standard of the aristocratic 
wine, and by a not too expensive system of vine-growing which would 
increase the price of purchase. 

Although the first attempt at champagne-making does not date 
back to more than a century and a quarter, vine-growing has been 
pursued in that district from a much older time. The development 
of the champagne industry did not in any way change the old manner 
of growing and cultivating the vines, and I should say that in the 
manufacture of the precious wine, grapes are utilised such as they 
have been producing for years, before the genial curate made the first 
bottles and corked them with (for want of something more suitable) a 
stick of charcoal. 

The first necessary factor for turning out good champagne is to 
start from a high-class still wine, the chemical composition of which 
must present a certain mutual relation. Quality and chemical compo- 
sition are the outcome of 
the nature of the soil, 
climate, variety of grapes 
grown, method of training 
and cultivating the vines, 
and vinification. Of these 
six conditions we leave out 


five, as they would remain 
the same whether the vines 
are grafted or not on phyl- 
loxera - resistant stocks, 
and we consider the sixth, 
that is, the method of 
training and growing the 
plant, which cannot be the 
same as at present if the 
champagne vineyards are 
grafted on resistant vines. 

I mentioned that in this 
particular district a rela- 
tively small number of 
vines are laid out, and that 
by successive layerings the 
plantation is made thicker 
and thicker until some 
20,000 vines can be 
counted in an acre. It is 
evident then that if the 
original vines are grafted 
on resistant stocks, those 



Sultanas on their own roots, at Howlong Viticultural 
Station. 

Growing better than those grafted on resistant stocks. 


which are originated by layering the former will grow on their own 
roots, which are non-resistant, and will surely be destroyed by 
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phylloxera. It would be therefore necessary either to form vineyards 
like in any other district — that is, with a much smaller number of 
plants per acre, or to plant right out 20,000 resistant stocks per acre 

and then graft on them, or 
plant 20,000 rootliugs of resist- 
ant stocks ready grafted with 
the local grape varieties. The 
two latter systems are neces- 
sarily expensive, and it is likely 
in consequence that in future 
the Champagne vineyards will 
be reconstructed by planting a 
smaller number of grafted vines 
and allowing more room to each 
individual vine. Every vine will 
bear a larger crop, so the usual 
quantity of grapes may be gar- 
nered ; — ^yet the question that 
arises is this : Will the 200 gal- 
lons of wine produced by, say, 

4.000 vines be of a class as good 
as 200 gallons produced by 

20.000 plants ? Experience has 
shown in certain European dis- 
tricts that, say, 200 gallons of 
wine obtained off an acre con- 
taining a larger number of 
vines, each vine individually 
being necessarily smaller and 
bearing less, is much better 
than 200 gallons of wine pro- 
duced by a smaller number of 
plants, each plant being in pro- 
portion more vigorous and 
bearing more largely. In view 
of this it is possible that if the 
new Champagne vineyards that 

will have to be reconstructed on resistant stocks be planted with a 
much reduced number of plants, the wine may suffer in quality. 

This is a purely speculative thought that I ventured to mention to 
the manager of the well-known Champagne firm of Moet et Chandon, 
of Epernay, and I found that the people there pondered over the 
same subject and were concerned about such possible shortcomings. 
Nothing positive, however, can be said yet, and future experience 
alone will be able to tell. 



Sultanas on Rupestris Martin, at Howlong 
Viticultural Station. 

Demonstrating lack of affinity. 

The man hoeing is faciJ^ the grafted Sultanas, which 
are very poor compared with those nou-grufted, as shown 
in the preceding plate, and are expected to die. The 
first th«)e vines are Jtupestru Martin mother stocks, 
which have been replanted after failure of the grafts. 


{To be contmued,) 
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Hawkesbury Agricultural College and 
Experimental Farm. 

The Via Industry. 

H. W. POTTS. 

II. 

The Boar. 

Mono K ML, crossbred, or inferior boars have contributed in no small 
degTce to limit the profits of our farmers and pig-raisers, and to create 
a prejudict3 against the pork industry. An ill-bred boar in any district 
is nothing short of a calamity. 

The cardinal principle involved in successfully establishing a piggery 
is the selection of the animals. The boar unquestionably occupies 
first place. The most suitable breed can only be determined by the 
available food supply and the class of meat likely to meet with market 
demands. The aim is to breed from stock possessing all the qualifica- 
tions to keep up a vigorous, quickly-maturing, healthy, and prolific 
race. In this the boar exerts a preponderating influence. Care 
should be taken to purchase an animal from a reliable source, where 
pedigreed stock only are bred. The importance of pedigree cannot 
be over-estimated in tracing the history of ancestors, and in esti- 
mating the essential qualities to be transmitted. A boar may, in 
markings, external points, and general condition, appear in every 
detail quite equal with the pedigreed sire, but he may fail to transmit 
many valuable hereditary qualifications. Pedigree necessarily depends 
on its authenticity and completeness, in which inherited merit, such as 
purity of blood, stamina, constitution, and other potent qualities are as- 
sured. The worth of pedigree is fully recognised by experienced breeders. 

There can be no difference of opinion as to the ill-effects of 
in-and-in breeding amongst pigs. This term indicates the breeding 
together of animals more or less closely related for a number of 
successive generations. None of the domestic animals exhibit 
symptoms of impaired fecundity more readily than the pig from this 
cause. Mr. John Wright quotes a telling instance of this in the 
Journal of the Royal Agricultural Society, vol. VII, p. 204. He 
states : In pigs, the writer’s experience was considerable, in breeding 
from three or four sows at the same time, all descended from the same 
parents, boar and sow. These were put to the same boar for seven 
descents or generations. The result was that in many instances they 
failed to breed, in others they bred few that lived. Many of them 
were idiots — had not sense to suck ; and when attempting to walk 
they could not go straight. 

E 
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The last two sows of the breed were sent to other boars, and 
‘produced several litters of healthy pigs. In justice to tlie advocates of 
the in-and-in breeding principle, it is but right to state that the best 
sow during the seven generations was of the last descent. She was* 
the only pig of that litter. She would not breed to her sire, but bred 
to a stranger in blood at the first trial. She yjossessed great substance 
and constitution, and was a very superior animal.’^ 

Following a close scrutiny of pedigree and an inspection of the 
parents, where possible, in the selection of a reliable sire, there are a 
number of points recognisable externally which mainly apply to all 
breeds, and are useful guides. 

A good length and depth of body, wide, compact, and firmly set on 
short, straight legs, of fine bone, are prominent features. A strong,, 
muscular development and vigorous constitution is evidenced in a 
capacious chest, with large girth immediately behind the shoulders,, 
giving ample room for healthy heart and lung action. A boar 
with wide shoulders, well filled up and set back, is noted for early 
maturity. 

The head should be wide and deep between the eyes and ears ; the 
eyes bright and lively; the neck moderately wide and deep, somewhat 
short, fairly thick and muscular; the ribs well sprung and deep ; the 
loins wide and thick ; flanks deep and full ; a level back, or slightly 
arched; quarters long and straight from hip to tail; bams large, full 
wide, and well let down on the thigh; legs straight, fine, wide apart, 
and planted firmly on the outside of the body, with short pasterns; 
bone flat and fine; skin smooth, clean, firm, and scurfless; hair 
bright, long, fine, short without mane or bristles along the neck and 
shoulders, indicating good breeding, thrift, and vigour — coarse hair, 
on the contrary, points to lack of refinement in breeding and coarse- 
ness in the grain of the flesh ; a fine muzzle ; an easy, active, and 
distinguished carriage, giving a lively and animated appearance; a 
general smoothness and symmetry of outline. 

A special qualification is the possession of a gentle, docile, and 
tractable disposition. A bad temper is invariably transmitted. 

The animal should be selected from a large litter, in which unifor- 
mity of markings, size, and vigour are prominent. Both testicles 
should be visible, and evenly suspended in the scrotum. The 
embryo teats should be full in number, evenly placed, and distinct in 
development. 

It is not possible to fairly judge a young boar just weaned. The 
powers of the digestive functions are unknown at that period. His 
disposition, ability to put on flesh, capacity for stock-getting, and 
pre-potency, can only be estimated after the birth of his first litter. 

Treatment of the Boar. 

After weaning the young boar should be intelligently nurtured and 
fed to encourage a full growth of frame and muscular development. Up 
to the age of four months he may be permitted to feed with other 
pigs. Afterwards a comfortable and well-aired shed or house should 
be provided, with a dry floor, a good bed, shade, water, and arnplev 
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space for open-air exercise. A sandy soil is preferable. Grazing on 
open pasture of couch, paspalum dilatatum, or lucerne is useful ; 
the latter provides all the elements for the growth of bone, muscle, 
flesh, and nerve tissue. A few bones thrown bo him occasionally are 
always relished. Wood ashes or charcoal serve a good purpose. His 
food' should be varied and palatable. The following foods provide a 
suitable assortment : — Skim-milk, butter-milk, grain, peas, beans, 
clover, vetches, soy bean, ground nuts, millets, maize, sorghum, rye, 
roots, fresh kitchen swill, pollard, bran, rape, copra cake, pumpkins, 
linseed cake, rice meal, cowpeas, and other foods in which the nitro- 
genous elements are prominent. The boar is best kept a in separate 
pen and yard from the sows. It would be a further advantage to have 
it situated far enough away to prevent him hearing the peculiar calls 
sows make during the periods of sexual heat. 

The object is to avoid tardy growth and keep the animal steadily 
increasing in size towards full maturity. Food should be given at 
regular intervals \ little and often implies that condition, or at 
least three times a day. During the height of summer the diet should 
be light and nourishing. Kitchen swill strengthened in soup form 
with grain and supplemented with the green succulent paspalum 
dilatatum grass, or lucerne. 

Boars mature on the early side in our warm climate. That, how- 
ever, does not warrant the animal being utilised for stud purposes. 
It is better to keep him until all his powers and strength have fully 
matured. For stud service he should not be used under eight months 
old, and he is all the better for being allowed to res-ch twelve months. 

The first season should be confined to the service of from six to 
eight sows, with long intervals between each service. The following 
season he may be permitted to serve from forty to fifty sows. These, 
of course, are to be divided into two lots. It will be necessary under 
such conditions to feed him liberally on rich stimulating food, especially 
grain. The sow should be driven into the boar’s pen on the first 
appearance of sexual heat or hogging. It is a mistake to permit the 
sire to roam at will amougst breeding sows and serve as he thinks fit. 
It is unsatisfactory, and he becomes weakened, restless, irritable, and 
small litters result. The best time is to mate boar and sow in May, 
the latter to farrow in August. The young pigs are farrowed under 
the most thrifty conditions, and are ready for weaning in early summer. 

The first hogging or recurrence of sexual heat or oestrum after 
weaning the young litter is opportune for further impregnation, and 
thus another litter is arranged for to rear and wean before the winter. 

Our stud manager, Mr. Daley, adopts the practice of arranging one 
service on the earliest symptoms of sexual heat and a second on the third 
^8 fhe oestrual period is passing off. He contends that when 
the sow is not served the second time there is a chance of the litters 
being small in number. A boar in good condition may be allowed to 
serve three to four sows in one day, with intervals of rest of two or 
three days, or he may serve one each day until the required number 
have been served. Occasionally a difficulty arises in serving a small 
sow. The inequality in size necessitates some artificial aid. In this 
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case the contrivance known as a boar-help may be brought into 
requisition. That designed by Mr. W. H. Walker, of Tenterfield, 
and shown on the opposite page, seems to supply the want. 

Any boar well cared for and properly fed ought to keep in active 
serviceable condition until he is 8 years old ; as a matter of fact, many 
boars often prove prolific and virile long after that age. It is known 
that the most thrifty, profitable, and numerous litters are got by aged 
boars from old sows. Both sexes have proved useful up to 10 or 12 
years old in our climate. One feature, however, has to be noted in 
aged animals, they lose their teeth and have to be hand-fed to 
maintain condition. Many boars on approaching the termination of 
their period of usefulness develop a weakness in the pasterns and 
move about with considerable difficulty. 

Mr. Daley, during his long experience in raising stud-pigs, has had 
excellent opportunities at this farm to record observations in relation 
to the determination of sex. He has arrived at the conclusion that 
this is determined at the time of impregnation. Where the tenij)era- 
ment, activity, condition, and state of health is lowered from ill-treat- 
ment, inferior food, neglect, and other causes, the boards infiuence on 
the sex of the litter is lessened, and the most of them will be boars ; 
under contrary conditions, the opposite sex should preponderate. 

The theory of comparative vigour in which the sex of the progeny 
is associated with the power of the stronger and healthier parent at 
the time of service is favoured by Mr. Daley, or in other words the sex 
is determined at the moment of conception, and is the opposite to 
whichever parent is at that moment in relatively the more vigorous 
health. 

In the general attention to the boar, the matter of cleanliness should 
never be overlooked. The pig is not a filthy animal, and with a higher 
degree of breeding his demands for sanitary and cleanly surroundings 
are more imperative. 

It is as well to remember that the boar should not be trusted too 
implicitly when attending to him. He occasionally exhibits vagaries 
of temper which enjoin caution. If it be necessary to chastise him, 
never use a heavy weapon. You may cause severe injury to him. All 
that is needed is a light cane in the hand, and any attempt at too close 
a familiarity can be checked by a slight or smart tap on the snout. 
This does not injure him in any degree, and inflicts just sufficient 
punishment to keep him within bounds. 

If he exhibits a growing tendency to vicious habits or ill-temper, 
the sooner he is converted into meat the better. 

The most complete evidence of a boards soundness and value for 
breeding purposes is his own progeny. 

If it is not possible, or economical, for one farmer to keep one boar 
for the requirements of his piggery ; in such case, a combination of four 
to six farmers might find it convenient to purchase a high-class animal 
to serve the sows on their farms. 

Co-operative effort in this direction has been very successful in pork- 
raising countries, particularly Denmark. 
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A Boar Help. 

Mr. Walker states that lie originally obtained the idea from a 
Victorian pig-owner, but it has been improved at Tenterfield by the 
addition of two sliding rests, one at each side, for the boar to place his 



feet upon while serving. The sow is supported by the rounded 
sleepers, and the rests are dropped so as so come about half-way down 
the sow’s sides. 

The advantage of this help” is that it enables aged, heavy boars 
to be used with young sows. All the dimensions required are marked 
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A side view of Boar Help. 

on the accompanying diagrams, which, it is hoped are suiEciently clear 
to enable the contrivance to be made by any bush carpenter. The 
dimensions are : length, 6 feet ; width, 2 feet. 


Second Annual International Egg-laying Competition — 
Winter and Summer Test — April, 1903, to March, 1904. 

D. S. THOMPSON, 

Poultry Expert, Hawkesbury Agricultural College. 

Site. 

The site on which the Competition Pens are built at the Hawkesbury 
Agricultural College, is almost on a dead level, with little or no slope, 
and the only drainage is the porous nature of the soil. Const quently 
the site is not the b^est that could be selected for successful poultry 
raising. The ground is a light sandy loam with a large percentage 
of sand, heavily grassed on the surface with coarse natural grasses, 
which after cultivation is overrun with couch {Cynodon darfylon). 
This grass provides plenty of green food for the hens — a most 
profitable feature of the site. 
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The Bandy ground in wet seasons holds an enormous amount of 
•moisture and every morning a very heavy dew is found upon the 
surface, when there is far more wet than at the time of or immediately 
after a heavy rain. 

The houses are built facing the north-east and stand pretty well in 
the middle of the yards with a run partly before and behind. 

Construction of Yard and Houses. 

The houses were designed and substantially built by the Foreman 
•of Works, Mr. Brooks, at the College Carpcmtry Department, in 
which the writer was consulted. They are entirely open in front, 
thoroughly weather-proof at the back and sides and roof, are well 
ventilated, having wire ventilation openings at the bottom of the 
back of the house as well as at the top. A great many friendly 
critics questioned this idea, suggesting too much ventilation, and too 
much draught, but we have found from experience that the draught 
is in the correct place, right over the floor of the house and under the 
roost, the hens being as cool as cucumbers right throughout the 
night, which saves them from all catarrhal and pulmonary complaints. 
To the o])en front, where the sun can shine fully into the house, 
and the splendid ventilation, the swinging perches, and with no lumber 
inside, nutV be attributed the result that not an insect of any kind has 
been found in any of these houses after being continually occupied by a 
dozen hens for twenty- four months. 

The nests are outside the house and shaded from the sun and rain. 
flTiey are bottomless, the sandy ground forming the floor, which is strewn 
with cut grass, and every now and again tobacco refuse, purchased at 
3d. per lb., is sprinkled in each nest. A broody coop stands in each 
yard ; but with all our experiments, we find there is nothing so 
successful as turning the broodies right outside their own yards, and 
allowing them to run up and down all day long trying to get through 
the wire back into their own pens. e also cause them to roost 
outside on the ground in all sorts of weather. This is very rough 
treatment, but we find it is very effective. The buildings are each 
divided to answer for two houses, being 11 feet x 6 feet, and are 5i feet 
high in front and 4^ feet at the back. The roofing is of ruberoid. 
The pens ar.^- 87 feet x 1 7 feet. We find the grass permanent in these 
pens carrying six hens continuously throughout the year. A few of 
the pens were completely eaten off at the commencement, which 
demonstrates clearly that you want to construct your pens on good 
grass land, and if on cultivated land to allow the grass to grow and 
get a good hold before putting in the fowls. Once the grass attains 
a sufficiently vigorous growth to supply the fowls you are all right ; but 
should the fowls eat it out you will have to remove them altogether for 
a considerable time before the grass will grow again. We had 
sufficient experience on this point in our first competition. The pens 
were constructed on laud where the grass had been completely eaten 
off by dairy stock, but when the yards were ready there was a nice 
shoot of tender short grass. When the hens were put in, in most 
cases the grass beat the hens, but in some instances the hens beat the 
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grass and ate it out entirely, so that we had to plant sods of strong 
couch grass in every one of those pens, in which with a wet and 
favourable season, we fully anticipate being able to maintain a 
healthy sward this time. 

Feeding. 

The natural grasses in a poultry run form the great bulk of food 
consumed by poultry, consequently good grass runs are half the battle 
in successful poultry farming. With plenty of natural grass, there is 
no necessity to feed green stuff in any other way, in fact to do so is- 
only overtaxing the digestive organs, from which there is no return. 
Only during the winter when the green grass has withered off is it 
necessary to feed green stuff. Rape, whole in the leaf, has been found 
the best substitute for the natural grasses. It is relished by the 
fowls, IS sweet and succulent, and has a high feed value. At 7 a.m. 
the birds have their morning meal of mash, composed of two-third 
pollard and one-third bran in bulk, but not in weight. The mash 
is mixed up with strong liver soup two days per week, and the other 
day simply with water, heated only throughout the cold winter 
months. It is fed out to them on a basis of one heaped Imperial pint 
per six hens, but the discretion of the feeder is the all-governing rule, 
and each pen has just sufficient food for its requirements. No birds- 
are left hungry in the pens, while no food is left in the pens. 

Acting on this basis, it has been found, while the appetites of 
the hens vary throughout the duration of the test, that the breeds- 
that are clasvsed in this pamphlet as big eaters consume on an 
average a little over the heaped Imperial pint. The hens classed 
as small eaters consume on an average a little under the Imyjerial 
pint. In the evening, 4*30 to 5 p.m., they are fed with grain. It is- 
found that maize and wheat, fed alternately, give the best results in 
egg production. The maize is best crushed for laying hens. This- 
competition has amply demonstrated that if wheat is higher in price 
than maize, splendid results can be secured through feeding crushed 
maize alone. This is a valuable determination. Take up almost any 
English work, or for the matter of that any Australian work on 
poultry, and we find the feeding of maize condemned for successful 
egg production. An enormous amount of matter can be read on 
feeding poultry, which to the layman is quite bewildering. The 
scientific feeding of poultry, reduced and put into practice is quite 
simple and easily understood. The following is a reliable analysis- 
table of the best poultry foods, feed value, and price governing the 
selection. 




Water 

Ash. 

Protein. 

Fibre. 

Carbo- 

hydrates. 

Fat. 

Maize 


10*6 

1*5 

10-.3 

2 2 

70*4 

5*0 

Wheat 


150 

1*4 

9 2 

1*9 

68*7 

3*8 

Pollard 


121 

3*3 

15*6 

4*6 

50*4 

4*0 

Bran 


119 

5*8 

15*4 

90 

53*9 

4*0 

Meat 


5-4 

2*4 

58*4 



33*8 

Green cut V>one ... 


29*7 

240 

20*2 



! 26*1 

Dried blood 


8*5 

4*7 

84*3 

1 


2*5 
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The application of the foregoing table with natural grass is all that 
is required for the highest egg production. Maize, wheat, pollard, 
and bran are the staple foods. There are no better at the same price, 
value for vnlue. Three tables for meat-feeding have been given. If 
meat ot any kind is to be preferred, then use livers in preference to 
green cut bone or dried blood. Green cut bone contains too much lime 
and ash, and dried blood is too rich in protein, and has to be fed with 
great care, otherwise a heavier proportion of carbo-hydrates would 
be required (which could not be assimilated) tf) balance the feeding. 

Carbo-hydrates or carbonaceous matter form the bulk of all 
general foods, and are the principal sources of heat and energy. 

Pat, more or less, is also found in all the foods recommended, and 
goes to store up heat as well as fat. 

The protein is the nitrogenous matter, and is the element utilised 
in the production of bone, muscle, nerve tissue, blood, feathers, and 

eggs- 

Ash consists of lime and other mineral matter, and is only partially 
digestible. Fibre is husk or waste matter which is not digestible. 
In this connection it is as well to point out to those who cut up a 
large percentage of green food and mix with the pollard and bran 
that the digestive organs are overtaxed with the amount of food 
consumed in relation to the concentrated food value. When the 
ingredients mentioned are found in proper proportion in any ration 
they are said to be evenly balanced, and in the balancing of the feed 
values lies the secret of success in egg production. That is to say, if 
you were to feed on meat only, there would be no balance — the pro- 
tein would be too great, and there would be evil results. 

The late Alexr. Corayns, B.A., of England, who devoted his life to 
poultry, states that a hen about 4 lb. in weight requires — 

6‘4 grams protein, 

2*5 „ fat, 

28 ’5 „ carbo-hydrates, 

daily, and double that quantity whon in full lay. 

This competition has demonstrated that Comyns was not quite 
correct. Pullets in entering an egg-laying competition, at the %e of 
from 7 to II months, eat very greedily while developing, and while 
coming on to lay, they eat a little less if any difference when they are 
laying, but go off considerably in their appetites when fully matured, 
and off laying. No doubt Comyns referred to the matured hen, in 
which case we find him approximately correct. Fibre is an aid to 
digestion; grit and gravel are also specially required. We use the 
ordinary sea-shell grit, being much the cheapest on the market. 
It answers all purposes, and is equal to the much more expensive 
oyster-shell grit, or any other at double the price on the market. 
The sea-shell grit answers the dual purpose, i.e.y supplies the 
mechanical action of grit, and provides lime, so essential in egg 
production. With nothing but sea-shell grit at 30s. per ton, we found 
Warren^s hens to yield considerably over 200 eggs each per annum, 
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and did not produce a soft shell, showing they got plenty of lime 
feeding ; and throughout the competition it was equally experienced, 
no soft shell eggs, and no deaths from functional liver disease, as a 
result of imperfect digestion. 

Skim milk, when it can be obtained cheaply, but not otherwise, is 
beneficial, and can be used for mixing up the morning mash in place 
of water, but it must be sweet. 

Laying hens should be fed on food containing a large percentage of 
protein and less fat. In boiling livers, or mixing the mash with liver 
soup, skim milk or water and a little ordinary salt should be added. 
A properly-balanced ration is 1 to 5, i.e., protein to carbo-hydrates, 
and for laying hens not so wide, 1 to 4 or 4|. 

Beans and Peas , — Give 1 to 2^, which is a very narrow ration, and 
ought to be good feeding for laying hens, but the question arises as to 
cost. 

Oatmeal is a splendid food, and balances well by itself 1 to 4J, but 
•as a rule the price is prohibitory. 

Oats Grain, is much cheaper, and compares favourably with maize and 
wheat for price, but in feeding with the husks on there is too much 
indigestible fibre, and the digestive organs are overtaxed with waste. 

Ground Oats or hulled oats is free from this handicap, but the price 
is much higher than maize or wheat normally. 

Wheat is a good diet 1 to (>, but it is not a balanced ration in itself, 
the greatest deficiency being in fats. 

Pollard . — The best quality of pollard equals oatmeal in protein, 
and with maize is the cheapest poultry food in most parts of this 
State. There are some districts, like Riverina, for instance, where 
wheat can aUvays be obtained cheaper than maize. 

Maize is an excellent food for poultry. Overfeeiling with maize is 
certainly fattening, and is injurious to good results from laying hens, 
but this competition has demonstrated that maize carefully fed and 
only in proportion with natural grass feeding, pollard and bran, mash 
and meat,'’ has no injurious affects, but, on the contrary, gives higher 
results in egg production. Lewis W right gives the analysis of maize 
as 8 in fats, but Bauer gives it as only 5, which makes a considerable 
difference as to the fattening properties. In an experiment carried 
out at Massachusetts College, in America, maize feeding v. wheat 
feeding,’^ maize was found to give the greatest egg production. Of 
late years maize is becoming more popular every year in poultry 
feeding in America, while in England it is now but little used. In 
Denmark, one of the leading poultry and egg producing countries of 
Europe, maize was formerly used as a general food for fowls, but now it 
is considered detrimental to their laying qualities, and they are fed on 
oats and potatoes boiled in waste milk, so says a writer of that country, 
D. Adhemar, in a pamphlet recently written by him on the Danish egg 
trade. Their best laying is reputed to be 115 to 120 eggs per annum. 
The results of our competition demonstrate that it would be unwise 
for us to be guided by this system of feeding. 
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General Attention. 

The houses are cleaned every Monday morning. The fowls are 
watered with clean, fresh water every morning, and weekly the 
iitenj^ils are scrubhed out with sand. The shell-grit boxes are kept 
filled up. The eggs are gathered regularly at 8 p.m. each day, and 
recorded, and an average weight taken cpiarterly. All hens in the run 
are subjected to keen daily observation, to note their health, and to see 
that they are in their right pens. During the whole time we had no 
trouble with hens being in the wrong pens. 

The precaution of each competitor — cutting one wing of each hen 
before sending them to the competition, prevents a lot of trouble, in 
checking them from flying over the fences. The fences are G feet 
high, but unless the wings are cut, the Mediterreanan breeds can 
easily mount a G-foot fence. 


Laying Competitions and Egg Production. 

The question of egg production has been a very important one? in 
Europe, America, and with us for a great number of years. The 
general trend in breeding effort has been towards practical utility, 
and now in England and America many associations and societies 
hav<‘ Ix'en formed for the advancement of general utility in poultry. 
Mr. Holmes 'Tarn, a member of the Utility Poultry Club of England, 
was the originator of the first Egg-laying Competition, 189G. This 
was the first held in the world. But the English competitions are 
conducted for only si.xteen weeks in the year, from October to Eebruary, 
the winter season, and corresponds with our season x\pril to August. 
While giving a good record of winter laying, the short duration of 
the competition leaves too much in the hands of the breeder, and 
tliere is luck attached to the winning ))en. 

The English competition gives points for the size of the eggs. 
This entails a heavy amount of lal^our, and the secretary, Mr. M . B. 
Horne, admits that, while eggs are sold by the numhea*, the Committee 
hardly see any advantage to be gained. 

Laying competitions are becoming general throughout Australia, 
and no doubt they will d :> equally as much good as poultry exhibitions. 
For 1904 we start with 100 pens of six bens each, including seven 
from America, two from New Zealand, one from Queensland, and one 
from Victoria. 

The competition will be held under the following rules revised and 
brought right up to date : — 

1. The competition to extend over the jieriod from 1st April, 1904, to 

81 st March, 1905. Competitors to deliver their birds at the 
Hawkesbury Agricultural College, between the 1st and 24th, 
March inclusive. 

2. Each pen to consist of six pure bred pullets, not less than 7 months 

or more than 12 months old on 1st April, 1904. No male bird 
to be included. 

8. All birds to be bred by and to be the property of the competitor. 
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4. The birds upon being accepted by the Poultry Expert, when 
delivered at the College, as being of suitable age, no protest will 
be entertained on that point. 

5. Any bird found to be suffering from an infectious or contagious 
disease when delivered at the College to be rejected, and replaced 
by the competitor. 

6. The Poultry Expert is empowered to reject any bird that is not a 
fair specimen of the breed entered, such bird to be replaced. 

7. One wing of each pullet to be cut by the owner before forwarding 
to the College. The wing to be kept cut during the currency of, 
the competition. 

8. In the event of a bird dying, or becoming diseased or incapacitated 
from laying through sickness, the competitor will be allowed to- 
replace her. 

9. All eggs to become the property of the Department of Agriculture. 

10. The competition to be decided by the total number of eggs laid 
by each pen. 

11. Eggs under li oz. in weight, or otherwise unmarketable, not to be 
counted. 

12. Any pen the eggs from which do not attain an average weight of 
21 oz. per dozen, after the first three months of the competition, 
to be ineligible for a prize. 

13. The market value from each pen to be recorded, and prizes given 
for the greatest total value. 

14. Prizes to be given for a winter test to extend over the first fouf 
months of the competition, and to be restricted to Australian 
competitors. 

15. Records to be kept of the total quantities of the various foods 
consumed, and the average cost per head. 

16. No competitor to be allowed to withdraw any bird until the 
termination of the competition. 

17. The Committee's decision in all matters of dispute to be final. 

The following is a resume of the recent competition published in 
the columns of the Daily Telegraph, Sydney, on Saturday, 2nd Aprils 
1904:— 

EGG-LAYING COMPETITION AT HAWKESBURY AGRICULTURAL 

COLLEGE 

VALUABLE PRACTICAL TESTS— A REMARKABLE SUCCESS, PROVING THAT POULTRY PAYS — 
PROFIT OF £251 ON 420 HENS. 

The second annual cggdaying competition, organised by the DaUy Telegraph., and 
conducted at the Hawkesbnry Agricultural College by Mr. 1). S. Thompson, Government 
Poultry Expert, terminated on T hursday last. 

Carried out on the most practical lines, so as to afford the best possible object-lesson 
to poultry- keepers, the competition has evidenced a gratifying advance in every respect 
on its pretlecessor ; and the results obtained, exceeding as thej^ did the most sanguine 
expectations, show that utility poultry-keeping in this State has already attained a very 
high standard. Excellent as the records are, however, it is confidently expected that 
they will be exceeded in the current competition, which commenced yesterday. The 
pullets this 3'ear are not only of a better average age for early laying, owing to the 
minimum age fixed by the Committee, but a much greater projxirtion of them have been 
specially and carefully bred from proved layers than was the case in the contest just 
concluded. 



May 2 , 1904 .] 


Agricultural Gazette of -N.S. W. 



A typical hen from Mr. Warren’s pen. 



Silver Wyandottes, entered by Mr. E. E. Warren, Eichmond. 


Winners of the first Prize for greatest number of eggs (1,308) laid during the twelve months 
for the greatest market value (£.7 10s. 4d.). Si:ii^h Prize for greatest number of eggs 
laid during first six mouths (winter), and Second Prize for greatest number of eggs £,id 
during the last three months. 


Second International Twelve Months’ Laying Competition, Hawkeshnry Agricnltoral College 

April, 1903-March, 1904. 
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The primary <>))ject of these competitions is to stimulate systematic breeding for egg- 
prcduction, and in this respect tliey are exercising a marked influence. People’s eyes 
have been opened to the fact that strains can be worked up that \\ ill lay twice as many 
eggs as the average hen, and progt'cssive poultry-keepers, both large and small, are 
now everywhere studying testing, and selecting their In-eeders with this object in view. 
With thousands of poultry-keepers, as is now the ease, ever striving to equal ov excel 
the standards set by the continuous competitions, it is easy to see that the average lien 
must gradually reach a higher and higher degree of productiveness, and tims lie an 
increasing source of profit to her owner and the State. 


A Tribute to the Experts. 

(liven the best of hens the maximum results can ordy he secured hy tlie most skilful 
and judicious feeding and attention. The same liens will give very diflerent results in 
the hamls of different men. Mr. Thompson and hi.s assistant, Mr. (1. Silk, have proved 
themselves pastmasters in the art of making the hens do their best. It says much for 
the management that nearly every hen has come through the ordeal in good health, 
altliough a few that had not the constitution to stand the strain were literally hustled to 
death. 

The Prize Winners. 

The prize money amounted to £102, and was won as follows : — 


For the greatest number of eggs in the twelve months : — 



£ 

s. 

<1. 



£ 

8. 

d. 

1. R. E. Warren .. 

15 

0 

0 

"• 

A. Munro 

3 

0 

0 

2. W. Wild 

10 

(» 

(1 

8. 

.1. Rone.. 

2 

10 

0 

3. F. Kv(?ndeu 

/ 

0 

0 

9. 

G. Howell 

2 

0 

0 

4. i'l A. W. Weil 

6 

0 

0 

10. 

W. K. Hays 

r 

10 

0 

o. .Mrs. A. H. Hansel 

r> 

0 

0 

11. 

Mrs. N. Kirliy... 

1 

0 

0 

(5. W. H. Ponton and Son 

4 

0 

0 

12. 

S. Kendall 

0 

10 

0 

For the first six months (winter test) 








£ 

H. 

d. 



£ 

s. 

d. 

1. Mrs. A. H. Hansel ... 

,*» 

0 

0 

6. 

R. E. Warren ... 

2 

0 

0 

2. (b Howell 

4 

0 

0 

7 . 

S. Kendall 

1 

10 

0 

‘A. W, H. Ponton and Son 

3 

10 

0 

8. 

W. Wild 

1 

0 

0 

4. A. Munro 

;; 

0 

0 

9. 

J. Varley 

0 

10 

0 

5. W. K. Hays ... 

o 

10 

0 





For the greatest market value 

£ 

8. 

d. 



£ 

s. 

d. 

1. R. E. Warren ... 

5 

0 

0 

4. 

W. K. Hays 

1 

0 

0 

2. Mrs. A. H. Hansel ...; 

3 

0 

0 

; 

W. Wild 

0 

10 

0 

3. G, Howell 

2 

0 

0 






For the greatest nuniber of eggs in the last tin 

ree months ; — 





£ 

s. 

d. 

1 


£ 

8. 

d. 

1. (Cardwell and Mes- 




3. 

A read ia Poultry F arm, 294 

1 

10 

0 

servy, 333 

2. R. E. Warren, 294 

3 

0 

0 

4. 

J. Rone, 285 

1 

0 

0 

2 

0 

0 

5. 

W, F. Evenden, 284 ... 

0 

10 

0 


Highest total from any pen for any month ; — 

J. Rone (160 in August), £2. 


The Winning: Pen. 

Mr. R. E. Warren’s winning Silver Wyandottes laid steadily and well from start to finish. 
At the end of the first six months they" stood 6th, but gradually overhauling the leaders, 
they went to the top at the end of February, and finished vt^ith thirty-four eggs to spare. 
An iniportant factor in their success is that they went right through without breaking into 
moult, but this must not be allowed to detract from their magnificent record of 218 
eggs per hen. To show the value of breeding from proved layers, Mr. Warren states that 
they were bred from a pen of hens that averaged 214 eggs in a year. Like all the other 
successful Silver Wyandottes they are smallish in size, and have been nuxlerate eaters 
throughout. An offer of £50 for the pen has been refused. 
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The American Fens. 

The Ainericaii competitors have amply justifie<l their acceptance of tlie committee’s 
challen^'e to send better layers than those that Inni been testeii liere. Two of the three 
pens from the United State.s have exceeded by ninety and forty-eiglit eggs respectively 
the best record in the tirst ct>mpetition, while the three liave laid in the aggregate fifty- 
three more eggs than the three leading ])ens in the first test, dlie merit of their 
performance can only be adequately gauged by those who know in what bad condition 
the American hens enteied the contest after the long voyage, and their achievement is 
enhanced by thtJ fact tliat most of the hens moulted three times in the twelve months. 
Ml’S. Hansers Leghorns are among the cla.ssic barul of 200-egg hens, and as profit- giv^ers 
they stand alone, as they produce their great tally of eggs on half the average quantity 
of fo(Kl consumed by the whole of the pens. Mr. Hays’ White Wyandottes have proved 
theinselveH ahead of any pens of the breed yet tested in Australia. 


Results compared. 

The conspicuous feature of tlie general success of the competition is that the production 
per lien increased from 130 to 1(»3 eggs, as compared with tlie tirst test. No less than 
fifteen pmis eclipsed the record of 1,113 eggs, with which the Urantham Poultry Farm 
won first place last year. The following table compares tlie results of the tw'o compe- 
titions ; — 


N uml)cr of ])ens 
Winning pen’s total ... 

Lowest pen’s total 
Higliest total first six months 
Most eggs from a pen in a month 
Average laying per hen 
Greatest value of eggs from a pen 
A verage price of eggs per dozen 
Average value of eggs per hen 
Cost of feed jier hen ... 

Profit over feed, per hen 


]!)02 U . 

1 1908 - 4 . 

38 

70 

1,113 

1,308 

4oy 

600 

548 

711 

137 

100 

130 

103H 

£7iO|3 

£7(10/4 

U1 

*/3.^- 

ir>!6 

17|fH 

6,’- 

m 

1 11(112 

9jf> 


A comparison of tin; average egg production and the average value of the eggs jier hen 
of the various lireeds is instructive and interesting. As a guide, however, to the relative 
merits of the different breeds, no significance can be attached to the positions occupied 
by varieties in w'hich there w ere only oue or two pens competing, Tlie followdng are the 
analyses : — 



Per Hen KgiLfs. 

Per Hon — Value. 

6 Rose-comb Brown Leghorns 

200-50 

24(10^ 

0 Buff Leghorns 

198-33 

23/3J 

0 Buff Wyandottes ... 

192-00 

21/9 

6 Anccnas 

180-00 

19/2 

12 Langshans .. 

174-75 

16(6i 

24 Andalusians 

173-91 

17/4 

84 Black Orpingtons . ; 

108-07 

18(1? 

72 White Leghorns ... 

105-07 

17(64 

00 Silver Wyandottes . . , 

101-95 

18/4 

30 White Wyandottes ... . ... ...j 

100-50 

18(7 

0 Jubilee Orpinglons .. . . ... ... ...! 

100-50 

17(3 

12 Minorcas ... .. ... ... ... ... ! 

154-25 

16(9 

00 Buff Orpingtons ... 

, 148-88 

16(.^ 

30 Golden Wyandotte.s 

1 145-13 

16/3 

0 Single-comb Brown Leghorns 

1 137-50 

13/94 
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A typical hen from Mr. C. A. W. Weil’s pen. 



White Leghorns, entered bv Mr. C. A. W. Weil, Ashfield. 

Winners of the Fourth Prize for greatest number (1,225) of eggs laid during the twelve months. 


Second International Twelve Months’ Laying Competition, Hawkesbnry Agricnitnral College, 

April, 1903-March, 1904. 
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Mr. Thompson’s Review. 

“The Huccews of the reports Mr. TliOTn]>s()U, “angnrs well for future 

work ill coniieetioij witli the iuiproveiuent of tlie egg ju-oductiori of the State. This 
work is making good and practical progress as a direct result of the oliject lessoirs which 
these public tests aiford, 

“ Our egg yield showed au euorniou.s iiicrea.se over that of the tirsi (;omj)etitioi), from the 
lollowitig cause, s : - A more favourable sea.son, im[)rovement.s in alteiitioii and feeding, 
and last, but not least , Viy the work of the eonipctitors tltemsel ves in improving their 
laying .stock, and in the earlier breeding and maturity of their l>irds. Notwithstanding 
that the general average of eggs pi’od need vva.s so much largei- than in the first (-omiietition, 
and the totals of the leaders this year are far away ahead of those of la^t, it is satisfac- 
tory to note that competitors, who have taken [lart in both tests with the same breed, 


have in most instances improved tlieir 

production. 'I'hi.s i.s 

shown by tlie 

following 

comparison : — 







1st test. 

2nd test. 


1st l('St. 

2i)(l test. 

W. F. Kvtmden 

768 egg.s 

1 ,242 eggr> 

. ! W. B. Bull 

... 7 1 .5 eggs 

882 eggs. 

A. Muuro ... 

<S04 „ 

1,1 00 

; K. Waldron 

... 86^1 ,, 

864 „ 

Mrs. H. Fasti n ., 


1,086 ,, 

.1. F Brown 

.. 945 ,, 

857 „ 

W. H. romhs 

757 ,, 

1,080 ,, 

! Bo.saiHjuet Bros. 

... SSI ,, 

825 ,, 

A. E. Henry 

1,020 ,, 

1,081 ,, 

! W. Harris ... 

... 552 ,, 

825 „ 

Horwoud and J )ennis 

705 ,, 

902 ,, 

i L. L. Bam.say 

... 618 ,, 

817 ,, 

M. Ward 

1,026 ,, 

901 „ 





“ So that it is not (with tliree exeeption.s) that these competitors liave gone batdv, but 
tluit others have (lone much better than mo.st of them, and two competitors, who were 
low down last year (Messrs. Evenden and Munro)have gone right up into the front rank, 
“ The wentlier throughout was favourable to a good production of egg.s. There wuis 
plenty of rain, Vuit it was periodic. At no time did we have a .sjiell of wet weather 
sutiiciently long to interfere materially witli the laying. The winter months were rath(?r 
dry, frosty, and cold, and as these frosts were followed by a fairly long period of dam]), 
dull, cold weatlier well into the s])ring, the climatic conditions w^ere undoubtedly in 
favour of the Asiatic varietie.s, and adverse to the Mediterraneans. During tlie twelve 
nK)nth.s, hft(*(ui hens died out of 420, the whole of the deaf hs being from ovarian troubles. 


The System of Feeding. 

“ The bens havt( been fed on the simplest diet po.ssible througlumt the eompetition. 
The morning meal consisted of l)ran and pollard mash at 7 o'clock. Tlu? mash was 
scalded with liver souj) two days a week, and on the other five days it was simply mixed 
with water, the (juaiitity given l.)eing an average (jf ab(»ut 1 imperial pint per ]>en, the 
big eaters taking considerably over the ])int, and the small eaters a. little uiuhn-. In tlie 
aftern(K)ii, In’tween 4 and d o'clock, the liens were grain foil, 1 })iiit, more or less, 
acconliijg toajipetite, of enrshed maize, and sonuUimes wlieat. Chit-u]) liver was given 
twice a week, at the I’ate of about 2 oz. per lu'ad. Shell grit was always before them, 
and clean watei' was given every morning. In tlie way of gieen food, rape was fed for 
three months during the winter, when the gi*ass was withered. For the other nine 
months the only green food the hens got was the natural grass in the ptms. 'I'he rape 
was fed w'hole m the leaf, at the rate of ahuut a. dozen lea\ es to a jten eveiy second day. 

The grain used consisted almost exchrsively of crushed maize tlirotigliout the year, 
Thi.s shows the fallacy of the theorio.s of most authorities in England and Au.stralia wdio 
condemn maize feeding for laying hens. Americans discovered simultaueonsly with 
ourselves that maize is a much neglected ])oultry food. The demousti'at.iou of its value 
is alone Nvorth thousands of pounds to a maize-producing .State lik(‘ New .South Wales. 
Although we fed suctiessfully on maize alone, w’e do not advor'ate feeding on that 
principle if wheat can be (cheaply obtained ; but as .soon as w heat is higher in price w^e 
have no hesitation in using maize exelii.siA’ely. At eijual prices we jirefcr its u.se 
alternatively wdth wdieat, but we prefer good ermshed maize to inferior wheat at all 
times. I>y interior wdicat W'e moan any but the best milling grain. '’ 

Th« Financial Aspect. 

‘ ‘ The cost of feeding was — 

For bran, pollard, and grain ... 

Meat 

(Ireeu food 
Shell grit ... 


£ s. d. 
102 18 4 
15 0 4 

2 d 0 
1 10 0 


Total 


122 0 8 
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“ Tlie prices of fced-stulTs fluctuated considerably— pollard from Is. 8d. to QJd ; bran 
from Is. 4^d. to 7.^<l. ; maize from 3s. 9d. to 2s. Od., and wheat from (is. to 2s. 6d. per 
bushel. 

The monthly laying was : — 

April 1,284 eggs October .. 7,8.14 eggs 

May ... ... ... 3,124 ,, November ... ... 6,fi()8 ,, 

June ... ... .. 4,8*21 ,, December... ... ... 0,249 ,, 

.July (),036 ,, January ... 5,804 ,, 

August 8,577 ,, February 5,103 ,, 

Seplember ... ... 8,476 ,, March .. ... 4,056 

(rrand total, 08,572 eggs, or 5,714 dozen. 

The market value of the eggs was £373 15s. 2d., fi*om whicli deduct the cost of feed, 
£122 Os. 8d. , and a profit of £251 I4s. (id., is left on the 42 ) hens. Every pen .showed a 
profit on the cost of feed, the pen returning the smallest value leaving a margin of Os. 
per hen. 


The monthly range of prices for eggs was : — 


April 

s. d. 

... 2 3 to 

.s. 

2 

d. 

6 

October 

8. d. 

... 0 11 t( 

s. 

) 0 

d. 

Uh 

May 

.. 2 U ,. 

2 

< 

November 

1 1 

1 


June 

... 1 104 M 

2 

2 

December . 

... 1 1 

1 

4h 

.July 

... 1 2 „ 

1 

11 

January . . . 

... 1 4 

1 

64 

August ... 

... 0 104 

1 

2 

Februai'v ... 

... 1 44 ,, 

1 

5 

September 

... 0 10 „ 

0 


M arch 

... 1 6 

1 



Some of the Lessons derived. 

The test has demonstrated that with close attention and constant work (.>gg production 
^ill pay well. 

That good results can be obtained from the plainest food, and that maize can be fed 
largely witli good results. 

That hens will lay better without than with males, and at less expense. 

That the smaller the flock in each pen the better the re.sults will be. 

That hens must not be allowed to go brocxly if a large production of eggs i.s to be 
Kjbtaiiied. 

That winter-laying varieties will pay the best. Of this no better illustration can be 

S ven than that while C. Weil’s pen of White Leghorns are forty-five eggs ahead of G. 

owell’s Silver Wyandottes in the aggregate, the^ are no less tlian £I l)ehin(l them in 
the value of the eggs produced. Multipl^V these figures by 100, which will give for (iOO 
Weil’s hens (the number of hens in the third competition), 4,500 eggs ahead of Howell’s, 
while the latter would pocket £1(X) more money than Weil, though gathering and 
.marketing 4,500 eggs less. 

In fact, the whole competition is a revelation in the way the Asiatic bloods not only 
practically carried everything before them as winter layers, but have invaded the strong- 
bold of the Mediterranean breeds, and have beaten them right through for summer and 
winter laying combined, not only in value but in numbers as well, a fact which, if 
asserted a few y-ears ago, would have l>een held up to ridicule. 


The Reoorde. 

The appended table gives full details of the laying and the value of eggs from each pen 
•of six hens. The value has been calculated on the basis of the prices obtained for best 
snew-laid eggs at the auction sales in Sydney each Friday. The age given is the average 
•of the six birds .at the commencement of the competition. 



Orner, Addrew, and Breed. 
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A Comparative Test in Feeding Calves. 


H. P. SUTER, 

Dairy Instructor, Hawkesbury Agricultural College. 

At the request of Messrs. Denham Bros., Sussex-street, Sydney, and 
by direction of the Hon. the Minister of Agriculture, a test of the 
feeding value of cod-liver oil on calves in comparison with the ordinary 
College ration has been conducted recently, and the data gathered are 
now recorded. 

To administer cod-liver oil in any form to man or animals, generally 
conveys with it the impression that it is a combination of food and 
medicine. Long before any medicinal value was attached to the use 
of cod-liver oil, we are aware that its value as an article of food was 
fully known and appreciated by the Greenlanders, Laplanders, and 
Esquimaux. Of late years, however, its virtues have been largely 
extolled as a remedy where defective nutrition is indicated, or as a 
food least likely to risk the disturbance of the digestive apparatus. 
The oil recently placed on the market is sold at a price which enables 
it to be used with advantage in the rearing and feeding of stock. The 
quality is such as to cause it to be readily digested ; and its palatable 
character is not affected. 

Eight calves, four each bull calves and heifers, were seiected, about 
three niontlis old — Crossbred Dexter-Kerry, Shorthorn, Ayrsliire, and 
Red Poll, with the Ayrshire blood predominating. We may class them 
as ordinary grade stock. 

The test commenced on Monday, llth January, 1901, when the 
calves were all weighed and registered one hour after feeding. 
Throughout the test, this method was followed each Monday. The 
calves were permitted to graze in a small paddock sparscdy-grassed 
w'lth couch {CjfHodini dactifloUy Pers.), and they had free access to 
water. The ordinary College ration for calves that age for one day 
is : — 8 oz. pollard, 4 oz. copra cake, 2 oz. molasses, 4 gallons skim milk 
(centrifugal). This combination has a nutritive ratio of 1 to 4-6. 

In preparing this ration, the copra cake, or cocoanut oil-cake, was 
soaked over-night in water. The following morning it Was mixed 
with the pollard, molasses, and water, and boiled for half to one hour, 
until it reached a thickness the consistency of cream, it was then 
mixi'd with the skimmed milk and fed to the calves at a, toTiiperature 
about ‘98'^ F. The treatment the calves had from birth was : Gn being 
removed from the dam the first day after calving the animal was given 
colostral milk or beestings warm for one week. The following two 
weeks equal parts of full and skimmed milk — ^^one gallon each day — 
after which they were fed on the College ration, whicli we will term 
A ration. The cod-liver oil ration will be termed B, and (X)iisisted of — 

2 fluid ounces cod-liver oil. 

3 gallons skimmed milk (centrifugal). 

This has a nutritive ratio of 1 to 2*2, albumenoids to carbo-hydrates. 
The calves, in so far as condition and health were concerned, started 
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on fairly equal terms and equal in sex. Each ration was divided daily 
into two meals, and fed at a temperature approximately 98° F., at 8 
to 9 a.m. and 3 to 4 p.m. The first day the calves exhibited a 
disinclination for the B or cod-liver oil ration, but after the fourth 
feed they took to it readily. They evidently did not care for the 
odour of the oil. 

At the end of the sixth week we were enabled to give the results as 
follows : — 


Summary of Results showing the weekly increase of weight on four 
calves fed on ration B (cod-liver oil) : — 


No. of Calf. 

Weight on 
.Jan. 11. 

Woiijht 

Weijfht 

Weight 

Weight 

Weight 

Weight 

Total 

end of 

end of 

end of 

end of 

end of 

end of 

inorease i n 


1st week. 

2nd week. 

3rd week. 

4th week. 

5th week. 

6th week. 

0 weeks. 


lb. 

lb. 

lb. 

lb. 

lb. 

lb. 

lb. 

lb. 

1 

156 

165 

167 

182 

193 

197 

221 

65 

2 

141 

154 

158 

171 

183 

188 

214 

73 


108 

127 

122 

138 

150 

156 

163 

55 

4 

101 

109 

123 

129 

134 j 

142 

147 

46 

.... 

Total ... 

506 

555 

570 

620 

660 

683 

745 

239 


The average percentage of increase per calf was 47*2. The average 
increase in live weight of each calf each day was 1*42 lb. It may here 
be mentioned, that when introducing a cod-liver oil ration to calves, 
it is good practice to commence with | oz. (fluid) of cod-liver oil per 
meal, and gradually increase it to 2 fluid ozs. It was noticed that as 
the calves approached the completion of the test, the appearance of 
the coats was distinctly improved, being sleek, glossy, and clean, with 
a good healthy look. Throughout the test there was an entire absence 
of scours or other dietetic disturbance. 

Summary of Results showing the weekly increase of weight on four 

calves fed on ration A. 


No. of Calf. 

Weight on 
Jail. 11. 

Weight 
end of 

Ist week. 

Weight 
end of 
2nd week. 

Weight 
end of 
3rd week. 

1 Weight 
end of 
j 4th week, j 

Weight ■ 
end of 1 
&th week, i 

1 

Weight 
end of 
6th week. 

Total 

increase in 
6 weeks. 


lb. 

lb. 

lb. 

Ib. 

lb. 

lb. 

lb. 

lb. 

5 

130 

136 

139 

149 

151 

154 

170 

40 

6 

163 

170 

169 

185 

)90 

196 

209 

46 

7 

131 

134 

136 

143 

148 

153 

173 

42 

8 

132 

137 

141 

149 

167 

159 

162 

30 

Total ... 

656 

677 

585 

626 

646 

662 

714 

158 


The average percentage of increase per calf was 28*4. The average 
increase in weight of each calf each day was '94 lb. These calves 
had a satisfactory appearance, but contrasted with those fed on cod- 
liver oil, they had dried and harsher looking coats, and did not show 
the degree of thickness or firmness of the calves fed on ration B. 
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The food consumed and cost during the test with ration B was — 

Coti-liver oil, 84 oz. cost 23*62 pence. 

Skimmed milk ((jeritrifugal) 126 gallons @ M gal 63*0 ,, 


86*62 „ 

Cost of food per lb. of gain in live weight was 1/44 pence. 

The food consumed and cost during the test with ration A was— 

Pollard, 21 lb. , cost ... ... ... ... 9*45 pence. 

Copra, cake lOJ lb., cost 5*43 ,, 

Molasses 6 lb., cost 2 '57 ,, 

Skimmed milk (centrifugal) 126 galls. ... 63 00 ,, 


80 '45 „ 

Cost of food per lb. of gain in live weight was 2‘08 pence. 
The prices on which these returns are computed were — 

Skimmed milk (centrifugal) ^d. per gallon. 

Cod-liver oil in 40 gall, casks, 3s. 9d. per gallon. 
Pollard, 9d per bushel. 

Copra cake, £4 ISs. per ton. 

Molasses, £4 per ton. 


Conclusions. 

It will bo seen from the foregoing details that the calves fed on 
ration B gained 1/42 lb. of live weight per day at a cost of 1*44 
pence for each pound gained. 

This ration is easily fed, and entails little labour in its preparation 
and mixing. The calves relished the food, and appeared in better 
condition at the end of the test. 

The animals fed on ration A gained *94 lb. per day live weight at a 
cost of 2*03 pence for each pound gained. 

This ration requires more attention to prepare, and the calves did 
not thrive so well. 

The evidence is distinctly in favour of the cod-liver oil ration, both 
in the cost of ration and in the increase in weight, as well as in the 
time employed in preparing and feeding the ration. This form of 
ration can be fed with Clarke’s Patent Calf Feeder. 


IIA.WKESBURY DISTRICT FaRM NotES. 


H. M. POTTS. 

Wheat , — The sowing of wheats may be continued this month, and 
all operations completed. The varieties recommended in last month’s 
notes should be sown. 

Oats , — The Algerian oat suits this district best. Owing to its 
vigorous and robust habit it seems better enabled to resist rust. 
Naturally, it is not so fastidious as wheat or barley, and will thrive on 
a poorer soil, and with less cultivation, although it has been proved 
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by experiment that the oat is a gross feeder when fed with nitrogenous 
manures^ to which it readily responds. The ralue of the oat crop for 
green fodder and hay, in this district, is important. 

Barley. — For the growth of grain the sowing of barley should be 
finished early in the month . Select good plump seed . Owing to its very 
rapid growth and early maturing, particularly in sunny situations, this 
crop may be subjected to a sudden check through too much moisture, 
and it is possible this may be the case this winter, hence do not rely 
on one crop. It forms an excellent green fodder for dairy cattle, and 
can be well grown with other crops, such as oats, vetches, or peas. 
A well prepared seed-bed is essential for barley. It should be deeply 
and thoroughly pulverised. It requires a fairly rich soil. The roots 
grow near the surface and need a soluble form of manure. 

Lucerne and Clover. — During the early part of the month sowings of 
lucerne may be made, if the soil be in good order and not too moist. 

Crimson Clover. — Also may be sown. 

Rye. — The value of this crop for poor light, loose, sandy soils has 
not been fully recognised. It will thrive on land found unsuitable 
for wheat, barley, or maize. It requires less nitrogen for its growth 
than other cereals, and hence is less exhaustive to soil. It furnishes 
an abundance of green forage in early spring, and is more certain in 
developing, seeing it is more robust in character, and withstands 
frost better than wheat. It grows more rapidly and hardier — certainly 
barley and oats yield a softer and better class of fodder, but rye may 
be grown under much harsher conditions. In addition to its usefulness 
as a green crop for dairy stock it may be grown for grain. The straw 
is long and unbroken. It is claimed that when grown as a mixture 
with wheat it exerts a healthy influence in the growth of both 
plants, particularly in enabling the wheat to resist disease. When 
laying down grass rye forms a good crop to protect it. The grain 
is less nutritious than wheat, but the bran and rye is richer in protein. 
For pig-feed it is valuable. The preparation of the seed-bed should 
be similar to that of wheat. Two bushels to the acre drilled will be 
sufficient seed. During this month the crop should be sown for green 
feed. The variety known as Emerald is the best. 

Onions. — Should be largely sown. The recent moist weather is 
very favourable for quick germination and growth. A firm seed-bed 
is the best, and the soil brought to a fine tilth. 

Carrots and Parsnips. — Small sowings can still be made this month. 
The growth of these crops might be more utilised for feeding stock. 
It is surprising how both horses and cattle relish this class of root 
crops. It forms a healthy and palatable change to other foods, and 
this factor is not always fully realised or estimated. 

Sweet Potatoes and Artichokes, — Should be dug aud stored. If 
required for seed they should be kept under cover and buried in dry 
sand or fine road dust. 
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Wheats at Bathurst Experimental Earn). 

Season 1903-4. 


R. W. PEACOCK. 


Variety. 

Pate 

Sown. 

Quatitity 
of Seed 
per acre. 

Pate 

Harvested 

Yield 

per 

acre. 

Rainfall 

during 

growth. 

Rainfall 
for year. 

Remarks. 




I’addook No. 2. 



i 1903. 

* lb. 

1903. 

bus. lb. 

inches inches 


Stein wcdel .. 

1 17 April . 

.! 37 

12 Pec. . . 

33 30 

14-62 i 21-68 


Boljs . . 

1 1" • 

. ! 30 

14 „ .. 

33 13 

14-62 21-68 


Hudson’s Early 

1 18 „ . 

.1 86 

19 „ .. 

26 5 

14-62 1 21-68 

(iemunated badly, and for this 

Purple Straw. 
Zealand 

20 „ . 

, 30 

25 „ 

23 32 

16-52 ' 21*68 

reason not comparable. 

Power’s Fife . . 

20 ,, . 

l 

34 

24 „ .. 

27 6 

16 52 21-68 



No manure used on this paddock. 

TUdbock No. 3. 



1908. 

lb. 

1903. 

bus. lb. 

inches 

inches 


Stcinw'cdel 

30 April. . 

39 

15 Pec. . . 

39 57 

12-71 

21-68 


Cumberland . . 

IMav .. 

41 

10 M .. 

37 39 

12-71 

21-68 


Sebniodfir 

1 M .. 

39 

17 „ .. 

33 30 

12-71 

21-68 


Jonathan 

1 „ .. 

41 

17 „ .. 

27 45 

12-71 

21*68 

Very tough to thr(?sh. 

Sussex 

1 . 

3,5 

17 „ .. 

39 53 

12-71 

21*68 


John Brown . . 

1 M . . 

35 

17 „ .. 

31 9 

12-71 

21*68 


Tarragon . . i 

' 1 „ 

39 j 

17 

131 36 

12-71 

1 21*68 


Plover . . I 

2 

3.5 1 

IB „ ..j 

29 31 

12-71 

1 21*68 


Cleveland . . . . l 

2 

35 ! 

IS „ 

' 36 57 

12-71 

i 21*08 


White Hogxin . .1 

2 !! 

41 1 

10 „ .. 

i -29 15 

12-71 i 

21-68 


Zealand 


35 1 

19 ,, .. 

1 27 24 i 

12-71 1 

21S18 


Australian Talavera. , | 

1 ^ 

41 1 

i 39 „ .. 

j 32 48 ; 

1 12-71 

‘21-68 



No manure used on this paddock. 
MT.SCELLAXEOrS. 


Variety. 

No. of 
Pad- 
■ dock. 

j Area. 

1 

Pate 

Sown. 

1 Pate 
IHarvested 

1 

Yield 

per 

acre. 

Remarks. 

1 


i 

acres. 

190.3. 

j ! 

! 1903. 

1 

bus. lb. 

f 

i 

Hudson’s E.P. Straw 

21 

17i 

26 Mar. . . 

! 8 Dec. . . 

16 47 

1 CJerminated badly. 

Lambrigg White 

20 

10,', j 

3 April . . 

10 „ .. 

16 .54 

IjaTiniias. j 




1 

Stelnw-edel . . . . i 

20 


6 „ , . 

r> „ .. 

25 30 


White Hogan 

White Lammas 
White Tiiscran 

17 

17 ; 
17 I 

5 

4 1 
1 

5 May . . 
5 . . 

0 „ . . 

17 „ .. 

25 „ . . 

'24 „ 

25 14 
33 6 

32 31 

j ^ These w'heats w-ere manured with 1| (wt. 

' J of sujjeqihosphate, No. 2, per acre. 





1904. 


Hudson’s E.P. Straw' 

6 

9 

5 June. . 

1 2 Jan. . . 

34 42 

This area was manured, it being used in 







a manure experiment in 1902. No 
manure was applied 1903. 

Steinwedel . . 

6 

4 

4 „ , . 


28 46 

j No manure used. 

Stelnwedel . . 

4 

8 

16 „ .. 

; 5 ’’ !. 

29 2 

This area w'as manured, it being used in 





j 1903. 


a manure experiment. 

Bobs 

* 17 

2 

8 May 

16 Dec. . . 

20 43 

This area was manured for experiment. 
This was a thick and thin seeding experi- 

Jonathan 

37 

2 

0 •! 

19 „ . . 

22 42 






1 

ment. 

Headlands . . 

8 

8 


i 

30 50 






1 




Totals. 


Total Area Sown. Total Yield. Average Yield per Acre. 


90 acres. 


2,634 busheia S3 lb. 


26 bushels 36 lb. 
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Notes. 

The varieties in paddock No. 2 are strictly comparable^ excepting for 
Hudson^s Early Purple Straw, whicb germinated badly. The reason 
for such is difficult to explain, but I have frequently noticed that grain 
of this variety, grown under droughty conditions, germinates badly. 

As will be noticed by reference to the rainfall, the season was 
'favourable, and although the total rainfall is about 3 inches below the 
average for the district, the distribution was satisfactory and such as 
to ensure good yields from the earlier-maturing varieties. 

These varieties are typical of some of the most important groups 
"which are under general cultivation, and include also a number of new 
cross-breds. 

The following remarks should prove helpful in the choice of varieties 
for the varied conditions throughout the State : — 

Reference to the date of harvesting will afford a guide as to the 
treasons of the varieties. 

Steimvedel is a variety possessing many faults and also a few good 
qualities. Under favourable conditions it is one of the heaviest 
yielders. So far, I have found it the most drought-resistant of the 
bread- wheat varieties, and for this reason is one of the best for sowing 
for grain or hay in the semi-arid districts. It does not hold its grain 
well, and is more suitable for harvesting with the binder than with 
the stripper. It is also rust and bunt liable, and produces a rather 
weak flour. 

Bobs . — One of the most pleasing features of the experiment is the 
yield obtained from this variety which was produced by Mr. Farrer. 
In point of yield it proved practically on a par with Steinwedel ; as 
regards earliness it came in two days later. The season, being a 
favourable one, its drought-resistance was not on trial. It is com- 
paratively rust-resistant, it being almost immune when grown amongst 
many other varieties which were badly infected. According to 
experiments carried out by Mr. Farrer, its flour strength lies between 
the weak and strong flour varieties, and is very much stronger than 
Steinwedel. I consider it the best all-round variety for conditions 
similar to those obtaining at this farm during this season. 

Hudson^s Early Purple Straw . — This variety is one of the best in 
point of yield of the Purple Straw group. It is very rust liable ; it 
holds its grain better than Steinwedel ; it produces comparatively 
weak flour; it withstands drought fairly well, but in this respect 
cannot compare with Steinwedel, nor is it as early. 

Zealand . — This variety belongs to the Lammas group. It is rather 
a long season variety and rust liable. It produces a long straw, and 
is suitable for making into hay. It is not as drought-resistant as the 
purple straw varieties. 

Power^s Fife . — This is a variety producing a very strong flour, and 
is typical of those which have been grown as Manitobas. Its high 
flour strength makes it valuable for mixing with the ordinary white 
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Australian wheats. Throughout this season such wheat has been 
selling at 6d. per bushel advance on the white wheats. Taking 2s. 6d. 
as the value of Steinwedel, and Ss. the value of Power’s Fife, the yield 
of Steinwedel would amount to £4 Ss. 9d. per acre and that of Power’s 
Fife to £4 Is. It is very desirable that such wheat should be 
grown in suitable districts, such as the cooler portions of the State. 
In the drier districts the yields are disappointing. 

In paddock No. 3 a number of new varieties bred by Mr. Farrer 
were tested. Some of them are promising varieties, and experiments 
will be continued with them — they being Cumberland, Schnieder, 
Sussex, John Brown, Tarragon, Plover, and Cleveland. Jonathan is 
also a crossbred of Mr. Farrer’s, reputed to produce a flour of inter- 
mediate strength. It is difficult to thresh, it holding its grain too 
firmly, a considerable waste resulting in the threshing and winnowing. 

Hogan . — This variety is from a strain of White Hogan 
selected by Mr. Farrer, and has proved superior to other strains at 
this farm. It is very suitable to make into hay, and is valuable for 
this purpose for the cooler parts of the State. 

Australian Talavera . — This variety is also serviceable as a hay 
wheat. It is also one of the best of the Lammas group, withstanding 
a fair amount of hardship. It and Zealand withstand rust better than 
some others of the group, and is very serviceable for the table-lands. 

All the varieties were sown with the seed drill. 

The results obtained under the heading of miscellaneous will be 
published later in conjunction with the various experiments. 
Thoroughly cleaned and graded seed of these varieties can be 
obtained at the farm for 4s. per bushel. 


Bokhara Clover. 

Mr. W. T. Nixon, of Deeside, Thirlmere, sends the following report 
as to the growth of Bokhara Clover at his place : — 

The sample forwarded is from seed sown with some mixed grasses 
in a bush paddock. The seed was lightly chipped in where the light 
heaps of undergrowth had been burnt off', and this, right among the 
young saplings. Some of the clover plants came up through a clump 
of undergrowth that shot up after the land was partly cleared, and 
the plants reached the height of 10 feet, seeming to thrive amongst 
the undergrowth of saplings. Most of the clover was eaten down by 
horses and cows, which seem to relish it, and I shall note the under- 
growth from the eaten stalks. I have some roots harvested which 
measure over 9 feet long. 
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Australian Butters in England. 

The following criticisms by Mr. C. C. Lance on the flaw6nr, texture, 
make, &c., of various Australian butters on tbeir arrivab in London 
will be of deep interest to our butter factory managers, and to all 
interested in the dairying industry. I would suggest that next year 
each factory sending butter to England on its own account should 
empower the Minister for Agriculture to ask Mr. Lance to forward as 
often as possible a similar criticism on each brand of butter — the report 
to be confidential, and to be given only to the factory concerned. — 
M. A. O'Callaghan. 


Bctter Report, 4th March, 1904. 

Butter ex R.M.S. Omrah. Arrived London, 29th February, 1904. 


No. 

Packinff. 

P'lavour. 

1 Make. 

j Colour. 

1 Salting. 

1 

i Condition. 

1 

1 

Should bo more 
careful. 

Fair ; rather 

(roarse. 

Fair texture... 

Correct 

Correct 


2 

Good 

Off ; tending to 
rancidity. 

Poor texture... 

ff ... 


Heated. 

3 

4 

5 

Do 

Not well finished.. 

Good ... ... 

Good 

Irregular, common ; 
some fishy. 

Irre^rular ; mostly 
good ; some com- 
mon and greasy. 

Good texture. . 
Fair texture... 

Good texture.. 


» » 

)» 

»» 


6 

Do 

Good 

ff »> 

Fair texture... 




7 

Should be 1 letter ; 
TKjt rolled. 

Bad ; rancid . . . 


> > 


8 

Fair 

Good,,, 

Not worked 
enough. 


»> 

Heated. 

9 

Very Ixidly got up 

Bad ; stale and 
rancid. 

Fair texture.. 


ft 

Ji 

10 

Not well got up ; 
paper too thin. 

Bad ; stale and 
slightly rancid 

f y yy • • • 


j > 


11 

Not well finished.. 

Common ; slightly 
off. 

t Good texture,. 

! 

>> 

Signs of 
heating. 

12 

Not poo<i ; Bonie boxes 
have fjuantlty of pre- 
servative on yiaper, 
injuring flavour and 
colour ; paper too 
thin. 

Irregular ; some 
fair, some 
common and 
tallowy. 

i Irregular ; 
mostly fair 
texture. 



Heated. 

13 

Not well finished ; 
paper too thin. 

Fair, rather com- 
mon ; rancid 
outside. 

Fair texture... 

Too high 

tt 

Heated. 

14 

Fair 

Common 

Good texture. 

Correct 

tt 


15 

Badly finished . . . 

Bad, stale, and 
common. 

Fair texture .. 

>» 

ft 

tt 

16 

Good 

Good 

Good texture. 

ft ... 

tt 


17 

Not well got up ... 

Pair 

Fair texture... 

>» 

tt • 

tt 

18 

19 

Good 

Should be better ; 
not rolled. 

Good ... 

Fair ; rather 

common. 

Good texture. 
Fair texture... 


tt 
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liuTTE R Report — ■continued. 


No. Packing. Flavour. 


20 Good Fair ; ratlior 

coiinnon. 

21 Should be better; Good 

not rolled. 

22 Correct ... ... Irregular ; com- 

I moil ; some 

I tiahy. 

23 Do ... Mostly fair, but 

I irregular. 

I 

24 Good I Tallowy 

25 I Do : Tallowyandoom- 

I j mon ; slightly 

! ! hshy. 

26 Do ... ...' Good 

27 I Do i Excellent ; very 

! i even, 

j I 

28 Should be improved i Fairly good ; off 

: ' on outside 

29 ■ Good ! Improved ; irre- 

1 ' gular ; out of five 

j boxes, one good, 
t { four more or less 

i I fishy. 


Daiey Legislation. 

Our (;ompetitor.s for the Engli.sh l>utter market in Europe, ^Asia, and America are all 
moving ahead, aided by their governments and by wise legislation. \\*e arc told that in 
Siberia, where the lirst butter on modern lines was made by an English woman married 
to a RnsBian, dairying has now become the chief resource of the peasants, and the (diief 
industry of that country from the point of view of international tracb*. Vet, ten years 
ago, Siberian butter was unknown. The Russian Government built the great vSiberian 
railway, thus opening up the country to commerce, and by arranging tor the proper 
education of the .settlers in dairying, by a plentiful supply of instruetoi*s, they placed 
the industry on a sound and improving basis. The addition of a spe cial railway and 
steamer service completed the commercial connection, and Siberian luittcr i.s now an 
important factor on the London market. Their export season is generally from May to 
August. As a further stimulus, however, the Russian Government recently decided to 
subsidise the industry to the extent of two million roubles (equal to about £366,666), 
and attempts are being made to found co-operative associations on the same lines as the 
Danish societies. This will Jiave the effect of givijig a greater uniformity, a.s well as an 
improvement in quality. 

The Canadians have for years been making steady progress w-ith their dairy products 
on British markets, and tliey have now come forward with an Act of Parliament that 
will iealously guard the reputation and purity of their butter. Tliis Act specially 
prohibits the importation and manufacture of any butter substitutes, whether milk- 
blended butter or margarine. It also prevents the manufacture of butter containing 
more than 16 per cent, water. The measure also guards against the misuse of the word 
** creamery ” as applied to butter. This is a very useful provision, as it will prevent 
milled dairy and factory butters being exmrteil as “ finest creamery.” 

I have btjfore me a copy of the English Butter Bill, which seems, to a great extent, on 
all fours witli the Canadian Act. Both are of deep interest to our farmers, and when 
they read their clauses I hope they will bear in mind the fact that they are absolutely 
unprotected from the practices which the British Bill and the Canadian Act have 
bf5en introduced to prevent ; also that these provisions were conttiined in the recent 
Dairy Bill which so many of them failed to support. 



M. A. O’CALLAGHAN. 
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Jarm Notes. 

BATHURST DISTRICT.— May. 

R. W. PEACOCK. 

Wheat , — As tlie soil is getting colder, the wheat sown during this 
month will not grow as quickly as that sown during April ; during 
which month the bulk of the crop should have been put in. The 
richer warmer soils can be sown to better advantage than the poorer 
during this month. The quantity of seed per acre should be increased 
over that used in earlier sowings, as the plants will not stool so freely, 
A dressing of 1 cwt. of superphosphate per acre would materially 
assist the growth, it being proved that crops so treated mature earlier. 

Oats , — Should be sown freely this month ; they are mostly left 
until the teams can be spared after putting in the wheat, and perhaps 
this is the better practice. Wherever practicable it would be better 
to sow earlier than is the usual custom, especially if good grain is 
required. The summer throughout this district is usually dry, and 
the early maturing varieties invariably give the best results. There 
is no better variety in this respect than Algerian. 

Barleys , — Should be sown largely for grain and also for green 
fodder. They yield large quantities of grain, which is valuable for 
pig food and other purposes. The Skinless and Cape varieties are the 
best for green fodder; the Skinless withstands more dry weather 
than the Cape, and is earlier. Of the malting varieties, Kinver 
Chevalier, Carter’s Malting, Invincible, and Standwell have proved 
the best; they require a good season with a favourable harvesting 
period to produce good malting qualities. They yield heavily, and 
the second grade grain makes excellent feed for pigs and other stock. 

Byes , — This crop thrives upon poorer soils than the other cereals, 
and is valuable for green fodder. For this purpose alone it should 
receive more attention than it usually does, especially with farmers 
whose holdings are upon the poorer soils. The variety known as 
Emerald Rye has done very well at this farm, producing large 
quantities of good quality fodder. The Arctic and Black Winter are 
also good varieties. 

Lucerne , — This crop has not received the attention it merits. It is 
mostly grown upon the rich alluvial soils, where it yields very heavy 
crops. It also produces large quantities of fodder when grown upon 
the lighter soils, and it is questionable whether any other fodder plant 
will give a greater return for similar soils, throughout our dry 
summers, when they have been suitably prepared and put under this 
crop. It requires clean and thorough cultivation, and no crop 
responds better to such treatment. Many failures have resulted when 
such has been neglected* It can be sown early in the month, but it is 
preferable to sow during April, as the growth of the lucerne is small 
as compared to that of many weeds. Autumn sowing allows of it 
establishing itself before the heat of the following summer. 
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Canary Grass . — This crop should be grown this month, as it thrives 
throughout the district, and is at present a profitable crop. The 
demand is somewhat limited. 

Onions . — Brown Globe, Brown Spanish (Yates’ Select Long Keeping), 
and Market Model have proved good varieties, and seed should be 
sown in beds early in the month to allow of transplanting in well 
prepared clean ground. Land free from weeds should be chosen, and 
clean cultivation is necessary. 

Vegetable Garden . — Sow largely of peas, the following varieties 
proving the best : — Yorkshire Hero, Stratagem, and Southern Queen. 
Also sow broad beans. Potato onion sets and tree onion bulbils and 
eschalots should be planted out. Small sowings of parsnips, carrots, 
cabbages (Succession), and Brussel’s Sprouts should be made. 


HIVERINA DISTRICT.— May. 

G. M. McKEOWN. 

JVheat . — The present month is one of the best for sowing in Riverina, 
and is the best in the neighbourhood of the Experimental Farm. Too 
much stress cannot be laid on the necessity for thorough preparation 
of the soil, as larger crops may be obtained from moderate areas 
well worked and treated with fertilisers, than from extensive areas 
which are simply scratched,” as is too often the case. It is to be 
feared that the experience of a few farmers who, in the splendid season 
just passed obtained good yields from paddocks simply scratched with 
a scarifier by way of preparation for sowing, may lead to a continuation 
of the practice in ordinary seasons. It should not be forgotten that 
the land had had a rest the previous year, tjiat the rainfall was well 
distributed, and the conditions altogether exceptionally favourable for 
the production of good crops. If check areas had been sown in the 
best methods side by side with those sown in the slipshod manner above 
referred to, a fair test of the relative value of good and bad systems 
might have been obtained ; but as this was done in very few instances 
it is to be feared that farmers will use the worse methods, and as indi- 
cations point to anything but a gcod season, many failures must result. 
The difference between good and bad systems was last year demon- 
strated in a very marked manner by experiments carried out under my 
direction on a large estate near Grenfell, where, in the same paddock, 
the farmer’s crop was 17 bushels per acre, while seed drilled in without 
manure in our portion produced 31 bushels 42 lbs per acre. The 
blocks in which manure was drilled in with the seed yielded as high as 
32 bushels per acre, this result having been obtained with 100 lb. of 
superphosphate, costing 4s. 8d. per acre. With 48 lb. of superphos- 
phate, costing 2s. 4d. per acre, a yield of 29 bushels 24 lbs. was 
obtained. If every farmer would make simple tests of this kind for 
himself the value of the various methods would not long remain in 
doubt. In our own immediate neighbourhood, a farmer at a cost of 
£82 for fertilisers, secured an increase of crop worth £750. The farm 
tests again show that a moderate seeding will give the best results. 
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about half a bushel being a safe quantity for sowing up to end of May. 
if later sowing is unavoidable^ the quantity may be increased to 40 or 
50 lb., as late sown wheat does not stool as well as that sown early. 

Barley . — In the free soils of the higher lands of the district profitable 
crops of malting barley may be rais^, while in fair seasons good crops 
may be obtained on the lower lands with the aid of manure. The soil 
should be as deeply worked as is possible without bringing any of the 
subsoil to the surface, and should be brought into a fine condition by 
means of harrowing and rolling if necessary. Seed should be drilled 
at the rate of 25 to 30 lb. per acre, and with the seed should be sown 
superphosphate 50 lb. per acre. The best yields of grain have been 
obtained on the farm from Kinver and Golden Grain, Hallett^s 
Chevalier being next in order. For green fodder, sow either Cape or 
the skinless variety, the latter being preferable, as it is beardless. For 
fodder, sow if to 1 bushel per acre. 

Green Fodder . — Should weather conditions admit sow field peas, 
vetches, oats, and rape. 

Kitchen Garden. 

Plant tree onions, potato onions, and eschalots, and sow onion seed 
on a limited scale only. Sow seed of cabbage and cauliflower, and 
transplant into well-prepared soil available plants of either kind. 
Among the best varieties of cabbage will be found Early Drumhead, 
Succession, and Improved St. John^s Day; and cauliflowers, Early 
London and Asiatic. Sow broad beans and peas, of the latter the 
best being Yorkshire Hero, Stanley, and Daisy. Turnips, white and 
yellow varieties may still be sown. 


AGRICULTURAL SOCIETIES’ SHOWS. 
1904. 


' Society. 

Moree P. and A. Society 


Secretary. 

... S. L. Cohen 

Date. 

May 3, 4, 6 

Dungog A. and H. Society 


... Chas. E. Grant 

4,5 

Coonamble P. and A. Association 


... F. C. Lamotte 

11, 12 

Nyngan and District P. and A. Association 
Walgett P. and A. Association 


... R. E. Burns 

18, 19 


... Tbos. Clarke 

25, 26 

Cobar P. and A. Association 


... J. M. Scott 

25,26 

New South Wales Sheepbreeders’ Association 

... A. H. Prince 

. June 29, 30; 

Hay P. and A. Association 


... G. S. Camden 

July 1. 2 
July 21, 22 

Riverina P. and A. Association.. 


... VVm. Elliott 

26, 27 

Condobolin P. and A. Association 


... D. H. Tasker 

27, 28 

Narrandera P. and A. Association 


... J. F. Williams 

Aug. 3, 4 

Forbes P., A., and H. Association 


... N. A. Read 

3, 4 

Parkes P., A., and H. Association 


... G, A. Seaborne 

10, 11, 12 

Corowa P. , A. , and H. Society 


... E, L. Archer 

16, 17 

Murrumbidgee P. and A. Association ... 


... A. F. D. White 

24, 25 

Gunnedah P., A., and H. Association ... 


... J. H. King 

24, 25, 26 

Grenfell P. and A. Association 


... Geo. Cousins 

.. 25, 26 

Young P., A., and H. Society ... ... 


... C. H. Ellerman 

. Sept. 6, 7 

Junee P,, A., and I. Association 


.... T. C. Humphry s 

7, 8 

Northern Agricultural Association 


... C. Popponhagen 
... W. IL Tubman 

7, 8, 9 • 

Temora P., A., H., and I. Association 


13, 14 

Albury and Border P., A., and H. Society 
Yass P. and A. Association 


... W alter J ohnson 

13, 14 


... Will Thomson 

15, 16 

Wyalong District P., A., H., and I. Aissociation 

... S. G. Isaacs 

21,22 

Cowra P,, A,, and H, Association 

... 

... F. P. Faucett 

21, 22 
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Orcljard I(otes. 

W. J. ALLEN. 


f May. 

The beginning of this month will see the greater part of the apple 
crop harvested, as also the commencement of harvesting of the main 
citrus crop. Those who are in a position to hold the latter will not 
be tempted to pull many unless the market is fairly good, preferring 
to hold for the later markets. At the time of writing American navels 
are selling at from 13s. to 14s. per case^ containing from 150 to 250 
fruits each. Our crop is light this year, and prices should rule fairly 
firm throughout the season. 

This is a good month to plant all decidious refills, so that they will 
make a good strong start in the spring. 

It would be well to bear in mind that onr market is over-supplied 
with many varieties of inferior peaches and plums ; it would, therefore, 
be well to give these fruits a wide berth for some time, particularly 
the plums. If good yellow-fleshed freestone peaches are planted, they 
would be suitable for any purpose — dessert, canning, jam-making, or 
drying — and in a certain degree the grower would be independent of 
the glutted fruit market, as if they would not bring a fair price on the 
market he could with advantagi** utilise them by drying them. 

We have this year had erected at the Hawkesbury Agricultural 
College an evaporator which does good work, and from which we have 
turned out some good dried peaches, nectarines, and pears. The cost 
of the machine is about £110, and is of very simple design. We would 
be pleased to have all those interested in the work to pay it a visit of 
inspection. 1’hey could then see how it is built, and make any draw- 
ings of it they wish for their guidance if they have any thought of 
drying by this means in preference to the sun-drying process. 

The fruit which is most neglected by growers is the apple. Tliis is 
one of the easiest fruits to handle, as it exports well if grown in our 
cooler districts ; and if best varieties are planted there is little doubt 
they will bring paying prices. Some of the best varieties for exporting 
are the Granny Smith, Stone Pippin (for cooking), and the Munroe’s 
Favourite, Rome Beauty, Jonathan, Cleopatra, and any other firm and 
well-coloured keeping varieties suitable for dessert purposes. 

The Cleopatra is very subject to bitter pit, and although a very 
heavy cropper most of the fruit is rendered valueless by this disease^ 
This year, by repeated sprayings with Bordeaux mixture, we have 
managed to save from 70 to 80 per cent, of the fruit, but as our 
experiment has only covered this one year, I cannot say with any 
degree of accuracy whether we will always be as successful. We 
shall, however, continue the treatment, . 



B02 Agricultural Gazette of N.S.W. [May 2, 1904. 


The most suitable stocks for apple-trees are the Majetin for deep 
light soils, and the Northern Spy for medium light to heavy and 
shallow soils. 

Mr. Thos. A. Kelly, a successful grower of Lyndhurst, sent me a 
photograph of some strawberries grown by him, and of which the 
length of five berries placed together lengthwise was almost a foot. He 
informed me that from a piece of land about 1 chain square he took 464 
quarts of berries. He has from year to year selected his plants from 
those found to be producing fruit of the largest size. This has proved 
a wise precaution — in fact, it is always best to choose the best fruiting 
vines from which to take the young plant, as by this means you are 
improving the variety. The same remark applies to all other fruits. 

Young strawberry plants may be set out this month in well- 
prepared soil, which has had a liberal dressing of manure. 

The work of pruning the plum and peach trees may be commenced 
towards the end of the month. 

At the recent Eoyal Agricultural Show a prize was given for the 
three best cases of cured lemons. Some excellent lemons were shown, 
nicely graded and packed, but they were not cured sufficiently. A 
cured lemon should have a somewhat tough, pliable, thin skin, and 
when the fruit is cut in halves it should be found full of juice — the 
latter being easy of extraction. A hard, firm lemon cannot be called 
a cured one, but if lemons are stored away for long keeping, it is best 
to keep them firm as long as possible, as by so doing they will keep 
the longer. 


Crop Returns. 

It is the intention of the Government Statistician to send out with the 
Gazette for next month forms for the collection of returns concerning 
the average yield and other particulars of the maize, potato, table 
grape, summer fruit, and wine crops of the season just closed. 

The Government Statistician is much indebted to the numerous 
readers of the Gazette who sent him such carefully-prepared reports 
re the recent wheat estimate. On those returns, coupled with par- 
ticulars supplied by the local police, Mr. Coghlan was able to form a 
correct forecast of the actual harvest. This was cabled to all the 
leading commercial papers, and it is on such reports that shipping 
has been chartered to come here to take the crop to the markets of 
the world. This shows the importance of the forecast being correct. 
As Mr. Coghlan is well aware, from the very accurate returns that have 
reached him from Gazette readers,, that those who render assistance 
in this direction go to a considerable amount of trouble to collect the 
information, he has requested that this notice of his intention to ask 
for returns concerning other crops may be given in time to enable 
recipients of the Gazette who are kind enough to co-operate to have a 
good look around before the forms come to hand. 
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r{otes on Cereal Crops at Wagga farn). 

Season, 1903. 


In districts such as the Wagga Farm is representative, the amount of 
rain which falls during the critical stages of growth is the dominating 
factor in cereal production. Thus the^ rainfall of 1903 which occurred 
as follows : — 


January 


45 points. 

July 

... 213 points. 

Ke lull ary 


... 20 „ 

Augunt .. 

51 , , 

March ... 


... 227 „ 

Scpicmbtu* 

... 311 ,, 

April ... 


... 505 ,, 

October 

... 158 „ 

May 


... 84 „ 

November 

... 87 „ 

June 


... 180 „ 

December 

... 00 ,, 


totalling 19*41 inches for the twelve months, although below the 
average of 22 inches, which, however, since 189(5, has only been 
reached once, was good for wheat grain crops, inasmuch as the 
principal precipitation was at sowing time and the period of flowering. 

For barley, however, the October and November falls were rather 
too light to produce the best results. Mr. McKeown is of opinion 
that during September nnd October a minimum fall of about 4 inches 
is necessary for the full development of a wheat crop, provided the 
rain at sowing time and during the growing period has been fair. 

It is found at Wagga that September and October are the most 
critical months in the existence of a barley crop in Riverina district. 
When sufficient rain falls at that stage the barley grown in the Wagga 
soils is of a very high quality and the yield is heavy ; but if the 
necessary moisture is not forthcoming the grain wdll not fill, and the 
grower suffers the loss, not only of diminished yield but in the diffi- 
culties of disposing of a sample unacceptable to rnalsters. It is on 
this account that Mr. McKeown ftjels the necessity of advising farmers, 
in districts where the rainfall at critical periods is uncertain, U) think 
well before they launch out extensively in the production of barley for 
malting. Where the grain can be disposed of remuneratively for feed, 
or where it can be utilised as a fodder on the farm, barley is, of course, 
always well worthy of consideration. 

The following are the results of the season’s work. It is unfor- 
tunate for the sake of those who look to this kind of work for guidance, 
that the results were not available in time for last issue, but the fact 
is that in determining the results of so many different experiments it is 
impossible to get out the returns earlier. For instance, it will be 
noticed in Paddock No. 1 that no less than seven different plots were 
sown, with varying quantities of manure. All these plots must be 
harvested separately and threshed separately, and for the sake of the 
absolute accuracy that is essential, the machines must be carefully 
cleaned after each variety has been handled. All thes^ minutiae take 

G 
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time which is not decreased by the adoption of a system under which 
the students at the Farm are afforded opportunities of acquiring 
practical experience not only in connection with the production of the 
crops but also in the harvesting and threshing of them. 


Tri(i/s of Mannrm. 


Wheat. 

-Field crops sown under conditions appertaining to 
ordinary farms. 


No. 1 Paddock.— Variety of wheat, Farmer’s Friend : 
*No manure 

25 lb. per acre bone phosphate, cost Is. 2d. 


35 lb. per acre bone pliosphate 
60 lb. 

60 lb. 

60 lb. 

60 lb. 


superphosphate ... 

Japanese superphosphate, 
superphosphate, with small per 


cent, nitrogen 



l‘ei' acre. 
bu«h. lb. 


10 

49 


15 

12 

and cheeking: crop. 

cost Is. 9d. ... 

21 

25 

,, 2s. 9d. ... 

23 

15 

,, 2s. 9d. ... 

28 

29 

,, 2s. 9d.... 

24 

12 

3s. 9d 

24 

3 

s’ Friend. 

cost 2h. 9d. . . 

26 

36 


No. 2 Paddock. -Variety of wheat, Farmeii 
60 lb. bone phosphate, per acre 

* No manure 

* This block has been cron|K*d without manure since ISOfi, when it received a dres.sinx of .suner- 

phosphute ; but the bloc?k in No. 1, not manurc<l, lias been murnirod once siiKfC 18WJ, when 
it was sown with rape, and manured at rate of 80 lb. j*er acre superphospliate. 


13 


15 


No. 2. Paddock — Variety of wheat, Bobs. 

GO lb. super., per acre cost 28. 9d. ... 29 7 

60 lb. Japanese super., per acre ... ,, 2.s. 9d. ... 29 23 

Following’ bone phosphate sown and cropped previo’is year, 

Hudson's Furi>le Htraw variety. 

60 lb. superphosphate, per acre ... ... ... ... ... ... ... 34 6 

Haine variety of wheat and quantity of manure following superphosphate ... 3'2 5 


Varieties of Wheat all manured with 60 lb. superpliosphate per a(;re, costing 28. 9d. 

Bush. lb. Bush, lb. 


Federation ... 

... 38 11 

per acre. 

Z(jaland 

24 1 7 per acre 

Steinlee 

... 35 27 

9 9 

Schneider ... 

32 13 ,, 

Steinwedel 

... 34 30 

9 9 

Sussex 

25 18 „ 

Hudson’s Early 

... 34 6 

99 

Lambrigg White Lammas. . , 

23 27 ,, 

Nonpareil 

... 33 44 

99 

Australian Talavera 

28 45 ,, 

White Essex.., 

... 32 16 

99 

Algerian 

24 38 „ 

Jade ... 

... 30 52 

9 9 

Plover 

31 21 „ 

White Tuscan 

... 29 10 

9 9 

John Brown 

32 27 ,, 

Farmer’s Friend 

... 28 29 

9 9 

Cumberland 

28 30 „ 

Tardent’s Blue 

... 27 38 

99 

Field Marshal 

28 14 ,, 

Dart’s Imperial 

... 24 35 

>9 

Jonathan 

26 57 ,, 

Bol« 

... 29 7 

9 9 

Poland 

14 21 „ 

Field Marshal 

... 28 14 

99 




Mr. McKeown also carried out experiments with manures at landra 
station, near Grenfell, with the following results : — 


Seed and manure sown together with drill in 5-acre blocks full length of paddock. 


Sown, May 22 to 28. 

per acre, 
lb. 



Imsh. 

lb. 

No manure 




21 

42 

Superphosphate 

48 

cost, 2s. 

4d. 

29 

24 


80 

„ 3s. 

lOd. 

30 

26 

, , ... 

... 100 

4s. 

8d. 

32 

1 

Bone phosphate 

... 150 

» 7s. 

Od. 

30 

38 

96 

„ 58. 

Id. 

26 

40 

Superphosphate 

Sulphate ammonia ... 

... 841 

... 14/ 

„ 58. 

8d. 

29 

38 
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Sown, May 22 to 28 
Superphosphate 
Nitrate of soda 

Boiicdust 

Superphosphate 
Sulphate ammonia . . 
Nitrate potash 
Superphosphate 
Sulphate ammonia .. 
Sulphate of potash .. 


per acre. 

Ib. 



bush. 

84 \ 

28 j 

„ 

lid. 

30 

112 


„ 6a. 

5d. 

22 

84] 

1 




14 


„ 8s. 

od. 

20 

14 J 

1 




Db 

28 


„ 88. 

2d. 

20 

14* 

1 





lb. 

11 

40 

14 

0 


The rest of the paddock was sown by the tenant farmer in the 
ordinary way, viz., broadcast and without manure; and it returned 
17 bushels per acre. 


Comparison of Drilled and Broadcast Crops at Wagga. 

Drilled, 23 bush. 15 lb. ; broadcast, 21 bush. 26 lb. 

Quantitiks of Seed (drilled). 

Bush. lb. 

20 lb. per acre 24 14 

4011). „ 24 38 

60 11). „ 23 15 

Concerning late and early sowing Mr. McKeown says: — ^^As a 
genenal practice I recommend half a bushel if sown before the first 
week in June; then it should be increased to 45 to 00 lb. according 
to variety of wheat. However, the experience at Wagga Farm is 
that it pays better to let the land lie fallow rather than sow late, 
because as a rule only half the possible crop is harvested. Occasionally, 
however, a success may be scored with a late sown crop, but it seldom 
happens/* 

Malting Barley. 

buHh. lb. 

Ivinver ... 34 14 per acre, 

( i olden (J rain . . ... ... 32 46 ,, 

llallett’s Chevalier 32 27 ,, 

All of splendid colour, the first, an earlier kind, a full plump grain, 
but the two last were somewhat thin owing to rainfall in October 
and November being insufficient for filling. 

Some new kinds from America tried in small areas yielded up to 
40^ bushels. 

The most valuable of the new kinds appears to be the Silver, a 
skinless fodder variety, which yielded 31 bushels per acre of excellent 
grain, against 13^ obtained from the old skinless kind. 


Oats. 

Oats are only grown in small areas; thp best yield being obtained 
from SalzeFs Great Northern 73 bus. 28 lb. per acre, followed by 
White Tartarian with 55 and SalzeFs 20th Century with 47^ bushels. 

The season was a very favourable one for oats which require good 
autumn rains to carry them through. 
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Practical Vegetable aijd Flower Growing. 

W. 8. CAMPBELL. 


Directions for the Month of May. 

Vegetables. 

As rain has fallen over a considerable portion of the State during the 
early part of the month of April, vegetables of several varieties should 
be abundant wherever some little care has been taken to sow and 
plant in such a manner as to keep up a succession. Probably during 
May frosts will visit us, but so far (writing in the middle of April) the 
weather has been more like summer than autumn, although deciduous 
plants are casting their leaves. In the warm coastal, almost tropical, 
parts of New South Wales tender vegetables may still be sown or 
planted, and French beans, tomatoes, potatoes, capsicums, and others 
may be grown through the year. However, where the country has 
been denuded of timber, and there is no protection against cold 
winds, frosts ap|)ear now where some years ago there were no signs of 
them. The almost insane desire on the part of settlers to destroy all 
shelter timber on their farms as quickly as possible is likely to cause 
no end of mischief before many years are over, and there will be a 
howl for shelter trees to replant these depleted areas. 

Asparagtifi. — It would be as well to prepare some ground whenever 
convenient, if only for a few plants. A dozen or so well-grown and 
cared-for asparagus plants should provide a considerable amount of 
shoots, perhaps quite sufficient for the family. If the soil is not 
naturally of good quality, mix an abundance of manure with it when 
trenching. Sheep, horse, cattle, or fowl dung, either alone or better 
still mixed together, and if possible well rotted. This is the stuff to 
make good vegetables, and as there should be abundance available on 
every farm, it needs only the little trouble of collecting and storing to 
keep a supply handy. The planting may await until early in the 
spring. 

Beans, Broad . — If seeds were sown last month the young plants 
should be growing satisfactorily. They should be well cultivated and 
weeds destroyed. The growth of weeds has been considerable, and it 
requires a little perseverance to clear away. Sow two or three times 
during the month, if it is considered that the sowings of last month 
are not likely to suffice. 

Beans, French or Kidney . — Sow only to a limited extent in the warm 
districts of the State. 

Beet, red and silver . — Keep any young plants which are making head- 
way, from sowings last month, well cultivated and free from weeds, 
and attend to thinning out. No further sowings need be made at 
present. 

Borecole, or Kale . — Sow a little seed if any more plants are needed. 
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Brussels Sprouts . — Deserves to be grown largely, especially in cool 
climate districts. Sow a little seed in a seed-bed. Any seedlings on 
hand large enough to shift should be pricked out with a view to 
planting them out when they have grown sufficiently large. 

Cahhage . — Sow a little seed two or three times during the month, 
according to probable requirements — the object to be kept in mind 
being the desirability of having on hand just a little more than enough 
plants to keep going, that is, allowing for probable losses. There is 
no need to make one huge sowing and then waste most of the 
plants, as is frequently done. A little practice will soon enable 
anyone to judge how much seed to sow at any one time, and how 
many times to sow during the month. 

Endeavour to make the young cabbages grow well at the start by 
good supplies of manure, and by frequent cultivation, but not by 
earthing them up. They will then be better able to withstand the 
attacks of aphis, and perhaps other pests. 

’ Caulifiower . — (irow and treat like the cabbage, and never let the 
plants have a check from the time they appear above the soil until 
they are cut for table. 

Carrot . — As this is a good time for the growth of the carrot, sow as 
largely as you consider desirable, and as frequently, but at the same 
time not to overdo it, and neglect other and perhaps better kinds of 
vegetables. 

Celery . — A few plants may be planted, if any are available. 

Endive . — Sow a little seed, and plant out any seedlings that are 
available. This is a useful winter salad plant, rather more bitter in 
taste than lettuce, but preferred for that reason by some persons. 
Use plenty of good rotten manure for this vegetable. 

Leek . — Sow seed largely two or three times during the month, if a 
good supply is required. It is a favourable time for sowing during 
the month. When planting out use abundance of good manure for 
the young leeks, and occasionally give them some rather strong liquid 
manure if you desire to grow the plants to perfection. 

Lettuce . — Sow seed largely during the month, and plant sufficient 
seedlings when they are strong enough to keep up a good supply. 

Onion . — This is worth taking a good deal of trouble with, for a 
supply of good onions is almost a necessity in every household, and as 
the onion succeeds almost everywhere in New South Wales, it will be 
nothing less than disgraceful for anyone who can grow vegetables not 
to keep himself sufficiently supplied with onions. If the soil is not 
naturally rich enough use abundance of manure ; dig it well into the 
soil. See that the ground is well drained, and make the surface as 
fine as you can for the seeds. Sow not more but preferably rather 
less than half an inch deep, anH sow in drills, unless pickling onions 
are required, when the seed may be sown broadcast. For keeping 
purposes, try Brown Spanish or Anderson’s Market Model. The soft 
onions soon decay if at all bruised. 

Parsley . — Sow a little seed. 

Parsnip . — Sow a little seed now and then during the month. 
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Peas , — Keep a supply of peas going by sowing several times during 
the month. As soon as the plants are well above ground, hoe the 
surface, and do so frequently. Be sure to stick them before they 
grow too large. 

Radish , — A little seed should be sown occasionally ; just sufficient 
to keep up a sufficient supply of plants. Use plenty of well-rotted 
manure, and endeavour to induce the radishes to grow as quickly as 
possible, and use them when they are quite young and tender. 

Mustard and Cress , — Sow a little seed from time to time. 

Water Cress , — Cuttings or rooted plants may be put in at any time, 
and if kept well watered they should succeed well enough. It is not 
absolutely necessary that this plant be grown in water. 

Seahale , — Sow a little seed. 

Spinach , — Sow a little seed. 

Shallots , — Plant out a few cloves in rows 12 or 15 inches apart. 

Herbs , — Sow a little seed. Lift, divide, and replant old clumps 
which have become overgrown. 

Flowers. 

This month is generally one of the most pleasant of the twelve. 
Numerous plants should be in full bloom, and the flowers are prettier, 
of better colour, and of more lasting qualities than those of the spring. 
Many dahlias are still flowering, also chrysanthemums, roses, 
bouvardias, zinneas, and also the beautiful camellias, which should now 
be out in perfection. 

It is not too late, in the warm districts, to plant out all kinds of 
evergreens suitable for gardens, and amongst them are the camellias 
and bouvardias, which should not be forgotten. 

Hardy annuals may be planted out freely, and if seedlings have not 
already been raised, seed may bo sown under protection, but the sooner 
this is done the better. 

Bulbs of spring flowering varieties may still be planted if they can 
be obtained. Some of those planted last month should be showing 
above ground. Unless the places where the bulbs are are marked, 
great care will have to be taken when cleaning up the garden and 
weeding not to injure or disturb any of the bulbs which are still 
below the surface. 


Salvia pseudococcinea^ Jacq. 

A piiKTTf West Indian plant, an escapee from gardens, does not 
appear to have been hitherto recorded as a New South Wales weed. 
It is a pest on the edges of brush lands in the Big Scrub, Richmond 
River. I have also noticed it from Coff^s Harbour to Grafton. It is 
a bad weed in Norfolk Island. — J. H. Maiden. 


[,5 plates.] 





Comparative cross-sections, reaching to near the centre of four cereal grains. The greater portion of 
each section is occupied by flour-cells, containing starch grains (shown) and protoplasmic matter (mostly not 
shown J. The darker finely -granular cells constitute the'aleuron layer (compound in Barley! . The flour-celts, 
and their included starch granules, average smaller the nearer they are to the outside of the grain. The 
starch granules of oats are compound. 
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Universal I^onjeijclature for Wheat. 

(Continued from p. 363.) 


By N. a. COBB. 

Structure of the Flour-cell as disclosed by the aid of the 
foregoing Tests. 

The ordinary distribution of the gluten in a flour-cell is well shown 
in the illustration on the following page, drawn from a small flour-cell 
prepared in the manner described. Larger flour cells than that 
illustrated are more complex, but otherwise present no feature not 
shown on a smaller scale in the illustration. The removal of the 
starch granules leaves the protoplasmic matter as a network, which^ 
according as it increases in amount, tends to assume the character of 
a matrix or mould, in which, for instance, the starch granules might 
be imagined to have been cast. These latter features are the more 
pronounced the greater the percentage of gluten, and, in general, the 
nearer the flour-cell is to the outside of the grain. 

In this network, and for technical purposes constituting a part of 
it, so far as the manufacture of flour is concerned, is the nucleus of 
the flour-cell. This takes the form natural to the pressure on it of a 
number of starch granules, and hence usually presents a contour 
showing a number of arms, almost justifying the application in some 
instances of the term stellate. Using the biological terms, and speaking 
of the main part of the network as the cytoplasm and of the nuclear 
part as the karyoplasm, we may say that the cytoplasm displays a 
very finely granular structure, to be seen only with very high powers, 
while the karyoplasm is more coarsely granular. The distribution of 
the chromatin in the karyoplasm of ^^ripe^^ flour-cells is not sufficiently 
definite in any cells examined by me to furnish evidence as to the 
number of the chromosomes (said to be sixteen in Triticu7n) j and this 
notwithstanding the fact that one occasionally comes across cells with 
two distinct masses of karyoplasm, and hence apparently in mitosis. 

The nucleus, though usually approximately central, is not infre- 
quently found in an excentric position, in some cases being marginal. 

The wall of the flour-cell is exceedingly thin, thinner than in most of 
the related cereals, and the manipulations described usually destroy it, 
so that the protoplasmic network is left naked. However, cells may be 
found now and then in which the cell- wall remains unbroken ; such cells 
give a somewhat better idea of the general distribution of the net-work, 
but as a rule are lacking in detail. These net-works within unbroken 
walls may be prepared by simply heating in water some well macerated 
cells. 


A 
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Rgr. 74. — A small flour- 
cell taken from a grain 
of typical Austvralian 
wheat, magnified to one 
thousand diameters. 
The w all of the cell has 
been removed during 
the manipulations. 
The starch has been 
removed by the simple 
processes described in 
the text, HO that the 
protoplasmic network 
and nucleus, constitut- 
ing the gluten, are dis- 
played in detail, a, b, 
the network in whose 
alveoles large and small 
starch granules w’ere 
held enmeshed ; c, the 
w^ali of the stellate 
nucleus, wliich, owing 
to the action of anulin 
water safranin, has 
lieon stained to u 
rather dark red ; d, 
the nuclear reticulum, 
or chromatin of the 
nucleus ; e, more or 
less colourless zone 
surrounding the true 
nucleolus ; /, wall of 
tlK> nu(deolu8 ; (/, gran- 
ular com})onents of the 
nucleolus; b, vacuole 
of the nucleolus. The 
stellate form of the 
nucleus is flue to the 
presHun! of the stareh, 
which forces some f)f 
the nucleus into the 
crt‘\ iccH among the ad- 
jacent starch granuhjs. 
On heinjf diMecfni out, 
tlie nucleus is seen to be 
giTimilar and to possess 
a vacuole. This latter 
may sometimes be setn 
in ordinary prepara- 
tions. The granulation 
of the nucleolus, how- 
ever, is hidden l)y that 
of the c h r o m a t i t. 
matter of the nucleus, 
and hence ordinarilx 
would escape observa- 
tion. The know'n dif- 
ference in chemical 
composition between 
the cytoplasm arid the 
karyoplosm makes the 
relative amounts of 
these constituents in 
the flour-oell worthy of 
special notice. There 
is a definite chemical 
contrast betw'een the 
cytoplasm and nucleus. 
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Between the flour-cells, as between the aleuron cells, a distinct 
cement substance may be demonstrated with the aid of colour 
reactions. Analine water safranin colours this substance pink. 

The cell illustrated in Pig. 74 came from toward the outside of the 
grain, where the network assumes more the character of a matrix, as 
previously explained. In the majority of the cells of this variety of 
wheat the network would be of a looser character, with larger alveoles 
And smaller threads. A small cell was chosen for the illustration as 
allowing the high magnification necessary to figure the network in 
detail. The larger cells would be more elaborate, the nucleus present- 
ing the same features. 

An examination of the half grown grain shows the network of pro- 
toplasm to be of about the same general appearance and conformation 
as in the ripe grain, though there is no appearance of the finer detail 
shown in Fig. . In the unripe grain the flour cells cannot be isolated 
by maceration as in the ripe grain, and if it is desired to isolate 
them this must be done by dissection, an operation that presents few 
difficulties to a skilled microscopist. In the unripe cells the starch 
not having yet appeared in its full amount, its grains do not press on 
the nucleus, so that the latter has the usual nearly spherical form. 
After the removal of the starch by the aid of heat as in the case of 
the ripe cell, one may observe the detail of the nucleus to better 
advantage than in the ripe cell. 

Examination of Gluten in various non-aqueous fluids from 
well-grown but unripe Grains. 

1. In the Sap of the Green Grain . — This operation may be accom- 
plished with no very great difficulty. The main trouble is the lack of 
sufficient fluid to wash away the starch. Thus the gluten cannot be 
cleaned. It can, however, easily be accumulated, so as to unmistakably 
demonstrate its presence. If the green grain be rolled for a few 
minutes between the finger and thumb with just sufficient pressure to 
avoid rupturing the skin, the gluten is accumulated to some extent in 
the grain. But with this process it is not possible to clean the 
gluten. It may be accumulated and placed by itself, and if water be 
then added, it may be proved that the accumulated matter is really 
pretty pure gluten. 

2. In Kerosene . — The accumulation of the gluten in this fluid 
resembles that in water. There is a tendency to form emulsion, but 
this tendency is less than in olive oil, and in no way obscures the 
result. 

3. In Olive Oil . — The accumulation is difficult owing to the formation 
of an emulsion. If the gluten be drawn out on to dry glass, and be 
moved along on the glass at the same time that it is attempted to 
accumulate or mould it together, it may be gradually brought to a 
gluten-like consistency, but the result is not satisfactory. 

4. In Turpentine . — This fluid has the effect of turning some other 
part of the contents of the unripe grain into a condition resembling 
gluten, so that the “ reaction ** is masked, but the accumulation 

. appears to be mainly gluten. 
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5. In Saliva fresh from the mouth. — The accumulation in this fluid 
seems to be rendered impossible by a digestive action of the saliva^ or^ 
possibly;, by the viscid nature of the fluid. 

6. hi Absolute Alcohol. — Unsuccessful, as the alcohol immediately 
extracts all the water from the tissues, and appears to coagulate the 
protoplasm. 

7. hi Chloroform, — Not successful, though there appears a substance 
of somewhat the consistency of gluten. 

8. In Glycerine. — The clearing action of this fluid comes into play^ 
and the gluten collects as a transparent substance instead of a milky 
one. 

A comparison of the various flour-cells in a given grain shows a 
number of interesting points. In the first place, it can hardly fail to 
strike the observer that the outer flour-cells are smaller, and that they 
contain smaller starch granules. This feature is common to all varie- 
ties of wheat, and is in accord with the increasing amount of gluten 
found in the flour derived from those portions of the grain nearer the 
outside. It is noticeable that when the grain is rich in nitrogenous 
matter the number of large starch granules is smaller. As we pass, 
in such grains in our examination fro'm the centre to the outside, we 
note a gradual decrease in the size of the starch granules, and even 
at some little distance from the aleuron layer the cells are filled with 
small granules only. It will be noted in the four illustrations on Plate 
XIV that this distribution of the large and small starch granules ia 
similar in other cereals, and that we have here to do with a natural law 
governing the distribution of starch in such seeds. It may also be 
noted in the same figures, that whenever the starch grains are large 
the cells containing them are also large, and a little reflection on the 
subject will, I think, convince the reader that there is some reason to 
believe the quality of the flour derivable from the grain of a cereal is 
connected in some way with this feature of its structure, and may be 
judged or predicted from such evidence. Compare the well known 
qualities of the various flours with the sections taken from wheat, 
barley, rye, and oats, as illustrated in Plate XIV. 

If now, after this comparison, we return to our subject, the com- 
parative study of the endosperm of the wheat grain, we find ourselves 
more fully inclined to believe that the quality of the flour derivable 
from the grain is predictable from a knowledge of the histology of 
the grain. Plates XV and XVI contain drawings of the endosperm 
of a number of wheats taken out for comparative eajamination. Each 
section is taken from the middle of a grain of average size, selected 
from among sections taken from grains representing the growth of 
three different years. From this it will be seen that the sections are 
probably worthy of fairly strict comparison. If we take the names of 
the wheats as an index of their qualities, we arrive at the conclusion 
that richness in nitrogenous matter goes with small cells filled with 
small starch granules. 

It is very interesting and, for the purposes of the plant breeder,, 
important to note the fact that the distribution of the small flour- 
cells containing small starch grains, and therefore rich in gluten, is not* 





Comparative drawings from transverse sections from near the middle of the hack of various Australian-grown wheat 
grains, to show the form and distribution of the pour-cells and their contents. Each section was an average selected from 
the crops of three successive years. Rather strict comparisons mav therefore be made- Varieties noted Jar the large 
percentage of starchy matter in their flour have comparatively large flour-cefis and starch granules, even near the outside 
of the grain, as is shown, for instance, in the cases of farmer's friend and White Lammas. Durum wheats have 
large-sized starch-granules. 









PLATE XV 


agkicui.tui^al gmette or n.sw 



fhe sections are of such a size that they reach to near the centre of the gram. The wider end of each section 
represents the outside of the grain. The dark squarish cells are the aleuron cells, a single layer of which corstitiite the 
oleuron laver. It will be noted that these cells vary to some extent in the various varieties when seen in this manner, ns 
they did also w'heu viewed in a radial direction, as shown on the earlier plates. It will be noted that the bran is half as 
thick again on some varieties as it is on others. 
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completely enunciated by saying that such cells are more numerous 
according as we approach the periphery of the endosperm, for although 
this is true in a general way, it is not equally true in all parts of the 
grain. If, for instance, we observe the cells near the aleuron layer, 
we shall see that in that part of the grain near the crease, but more 
particularly near the tip of the grain, the starch granules are com- 
paratively large even near the very outermost part of the endosperm, 
if this is regularly the case it may throw doubt on the advisability of 
deepening the crease by selection, as has been done, I believe, in the 
past. The argument has been that as the gluten resides more particu- 
larly near the surface of the grain it is advisable to increase this sur- 
face with the hope of increasing the nitrogenous contents of the flour. 
I am inclined to doubt whether this idea has had sujflElcient basis in fact 
to warrant all that has been done in its name. I think from what I 
have seen that it might be well to undertake a series of selections 
based on the distribution of the starch and gluten in the endosperm, 
as determined by the biological analysis and the microscopic appearance 
of the cross-section, with the idea of testing the truth of the supposition 
that an increase in the depth of the crease is advisable. I do not need 
to call attention to the fact that any additional depth in the crease 
adds to the amount and weight of the bran. 

As has been shown by various investigators, the grain of wheat is 
penetrated at its base by a single vascular bundle, and this bundle 
extends along the crease to near the tip of the grain. We may 
reason that most of the nourishment of the grain is supplied to it 
through this channel. I have called attention to the existence of a 
number of stomata near the crease, and just at the base of the brush 
found on the tip of the grain. As these stomata are well developed it 
is necessary to assume that they function actively during the growth of 
the grain. If we add to the nourishment taken in through the 
above-mentioned vascular bundle that taken in through these stomata, 
we exhaust the list of food supplies to the grain so far as known. 
We must, beyond doubt, it seems to me, assume that by far the 
greater part of the nourishment arrives by way of the vascular 
bundle. It is, therefore, important to inquire in what manner this 
food is distributed from the bundle to the endosperm, if we wish to 
understand the physiology of the grain sufficiently well to make it the 
basis of improvement by selection. We find the vascular bundle 
located outside the aleuron layer, and as this latter is spread over 
practically the whole surface of the endosperm, it appears that the food 
distributed from the vascular bundle to the endosperm must pass 
through the aleuron layer. Prom this we see what an important part 
the aleuron layer plays not only in the germination of the seed — 
something that has been already well recognised — but throughout 
the growth of the seed, a fact, I think, not so well recognised. In 
accordance with this importance of function of the aleuron layer as a 
transmitting agency is the richness of the protoplasmic connection 
between the aleuron cells and the subjacent cells of the endosperm. 

{To he continued,) 
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Some Jern and Orchid Pests. 

WALTER W. FROGGATT, F.L.S., 

Government Entomologist. 

Plants grown under the shelter of bush-houses, or the more or less 
unnatural conditions of the hot-house, are always, in spite of care, 
more subject to the attacks of insect pests than their more robust 
cousins growing in the open. Red spider, thrips, aphis, snow-fly, and 
many scale insects flourish in the warm air, and the plants have to be 
constantly watched and cleaned to keep them in a healthy condition. 
There is also another danger to the hot-house plants, and that is the 
introduction of foreign or outside pests with the new plants that are 
being constantly imported from abroad, and the only way to minimise 
this danger is the careful examination of every plant, and a strict 
quarantine for some weeks before it is placed among the clean plants. 

In these few notes I propose to give some account of several 
beetles that have been accidentally introduced into ferneries and bush- 
houses, and two of which are a very great pest to fern-growers. 

The Maiden-hair Fern WeeviL (Neosyagrius cordipennis, Lea,) 

This little beetle has been known for some years as a destroyer of 
these delicate ferns, and when once it obtains a footing in a fernery 
it is very difficult to dislodge. The beetle living concealed in the 
earth at the base of the fronds during the day, emerges only at night, 
crawling up the stalks to both feed upon the foliage and insert her 
eggs in the stems ; so that it is not until the frond begins to droop 
and wither through the presence of the small larvae that the damage is 
noticeable. The larva soon hatches out of the egg, and after feeding 
down the centre of the stalk pupates in the end of its burrow, 
changing into a white semi-transparent chysalid. The fully-developed 
grub is slender, pale yellow in colour, with the head reddish-brown ; 
it measures lines in length, tapers somewhat to the tip of the 
abdomen, which is truncate when viewed from above, and the 
whole lightly clothed with scattered short hairs. The thoracic and 
abdominal segments are finely corrugated or ridged; unlike most 
weevil larvae they do not curve themselves round, and can extend 
themselves nearly twice the length when moving. Sometimes the 
larvae feeds up the stem, but its general way is downwards, so that 
cutting off all damaged fronds close to the soil and burning them will 
destroy the grubs. The beetle is a tiny black weevil, with a short 
heart-shaped body (from which Lea has given it the appropriate 
specific name of cordipennis) with a much roughened integument, 
covered with curious little brown scales. 





Remedies . — A number of experiments have been carried out as to 
the best method of ridding the ferns of these destructive beetles, and 
though at first many fern-growers, considering the first loss the best, 
destroyed all the infested plants, it is now found that by placing the 
ferns, pot and all, under water in a tub, that the beetles are soon 
driven out, and come struggling to the surface. I have found 
that within half an hour beetles will be found floating on the surface 
of the water, but I am told that ferns placed overnight in lukewarm 
water will be quite clean after they are removed, and flourish better 
than over. The warm water not only brings all the beetles out of the 
soil, but penetrates into the damaged fronds and smothers the larvse 
and pupm. It would be advisable to see that the sides of the tubs or 
tins in which the plants are submerged are perfectly clean, so that 
the beetles could not crawl out and escape, and all beetles on the 
surface of the water should be collected and dropped into the fire or a 
tin of boiling water or kerosene, as they have wonderful powers of 
recovering from submersion. If the fernery is visited at night, and the 
infested plants carefully examined and shaken over a sheet of paper, 
many beetles can bo caught and killed ; but they are very sensitive to 
light, and a sudden flash of light or movement of the visitor will 
cause them to drop at once before they can be captured. Now that 
their habits are known, there is no reason why any nurseryman or 
gardener should send out infested plants when a bath will destroy all 
the pests and not damage the plants ; and anyone who suspects their 
presence in a new purchase could soon ascertain whether they were 
there by dipping the pots. 

At my request Mr. A. M. Lea, Government Entomologist to the 
Tasmanian Department of Agriculture, who is an authority on 
Australian Curculonida^ (weevil or snout beetles) has examined these 
beetles and decided that they belong not only to an undescribed 
species, but will not fit into any known genus. I herewith append his 
technical definition to the genus, and the description of the new beetle. 

Neosyagrius, n.g. 

Eyes small, ovate, distant, coarsely faceted. Rostrum moderately 
stout, slightly curved, the length of prothorax ; scrube wide and rather 
shallow, from its middle directed obliquely upward to both apex and 
base, the former visible from above, the latter touching eye. Scape 
inserted closer to apex than base of rostrum, rather strongly curved 
at base, apical half stout, feebly and widely grooved beneath, slightly 
shorter than funicle ; two basal joints of funicle elongate (the second 
slightly the longer), the others very short ; club briefly ovate, subsolid. 
Prothorax with ocular lobes just traceable. Scutellum absent. Metas- 
ternum much shorter than the following segment; episterna very 
narrow. Abdomen with basal segment almost as long as the three 
following combined, in middle soldered to the second ; second shorter 
than fifth. Cox© large, the two front pairs free, the first pair 
contiguous, the second separated by a small subquadrate (but its apex 
rounded) process, hind pair widely separated ; femora rather stout, 
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edentate, feebly grooved, posterior not extending to apex of abdomen ; 
tibim shorter than femora, feebly sinuous beneath, terminal hook small ; 
tarsi rather thin, third joint wide and deeply bi-lobed ; claws simple ; 
body apterous. 

An obscure genus of doubtful position but certainly allied to SyagriiLS 
(the two described species of which — intrudens dbnd fulvitarsis — both 
attack ferns) and which has been referred to the Molytides, From 
Syagrius it can be readily distinguished by the scape, scrobe, rostrum, 
intercoxal process of mesosternum, and abdomen. From Opsittusy to 
which in some respects it appears to be rather close, it differs in the 
scrobe and scape. From Psaldus, and the other Australian genera 
referred to the MolytideSy it is too distinct to need comparison. 

Neosyagrius cordipennis, n,sp. 

Black ; antennas and tarsi reddish-testaceous, rest of legs and apical 
segment of abdomen darker. Clothed with large soft scales varying 
from pale muddy-grey to sooty-black ; dense on head and basal half of 
rostrum ; a large scale (but not of uniform colour) in each prothoracic 
puncture and rising above the derm ; elytra rather sparsely clothed, 
but the scales condensed along suture and on shoulders and forming 
two indistinct transverse fasciae. Under surface with subsetose scales ; 
legs more densely clothed, the femora indistinctly, or not at all, ringed 
with pale scales. 

Head densely and coarsely punctate, but punctures more or less 
concealed ; base finely transversely corrugated. Rostrum on basal 
half with punctures as on head, apical half rather finely punctate, 
apical portion of scrobes very distinct from above. Prothorax mode- 
rately transverse, base and apex of equal width, sides rounded with 
dense large rounded punctures. Elytra strongly cordate, base not 
much wider than prothorax, widest at basal third, thence rapidly 
diminishing in width to apex, each shoulder forming the middle of a 
rounded basal lobe ; with large (almost foveate) punctures in regular 
series, the interstices moderately convex; sides beyond basal third 
strongly incurved, concave, glabrous, and polished, with irregular 
rows of large punctures. Length, 2f ram. 

Habitat. — Sydney. 

The decidedly heart-shaped elytra with strongly incurved and 
polished sides (not visible from above) should render this species easy 
of recognition. There are two specimens before me, in one of which 
the elytral fasciae can be traced, but in the other they are absent. 

The large Fern Weevil. (Syagrius fulvitarsis, Pascoe.) 

The habits of the beetle and larva are very similar to that of the last 
species except that they do not infest the maiden-hair ferns, but feed 
on the more fleshy leaf stalks of Calipteris prolifera. In these stems 
the scar made where the egg has been deposited is very distinct, and 
the larva hollows out the whole of the interior of the stalk as it works 
downward to the stem of the fern. 
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The beetle measures two lines in length, without including the stout 
snout turned down in front ; its general colour is dull black, the thorax 
broadly rounded, and constricted at the junction with the body ; the 
abdomen viewed from above elongate cylindrical, truncate at the tip ; 
viewed from the side it is swollen out and the tip curved downwards. 
The whole of the integument very coarsely punctured. This species is 
not 80 numerous as the small weevil, but has been known about Sydney 
for many years, and is frequently confounded with the smaller species. 

This weevil was described by Pascoe in a paper entitled Additions 
to the Australian Curculonidae,^^ published in the Annals and Magazine 
of Natural History, Vol. 16, 1875, and was sent to him from Richmond 
River. Mr. Lea informs me that it has been recorded as a pest to 
ferns, but I have not seen the record. 

The beetles could be taken in the same manner as the smaller 
weevil, but as the ferns are often so large it would be difficult to 
submerge them in water. The presence of the grub is much more 
noticeable on account of the scar on the stem, and the grub could often 
be picked out of the leaf stem with a knife point before it had seriously 
damaged the frond. 

The OrcMd WeevAl, (Baris orchivora, BJaclch.) 

This little black weevil was bred from the pseudo bulbs or thickened 
leaf stalks of Dendrohmm canaliculatumy specimens of which plant 
were sent to me by Mr. J. H. Maiden (Director of the Botanic Gardens) 
some years ago with the information that in overhauling a present of 
orchids, some plants had been found to be infested with a short white 
grub, which was feeding through the pithy centre and killing the 
leaves. As none have since been discovered it is evident that the 
prompt examination checked their introduction. An examination of 
the specimens received, showed several small black circular holes 
through which some of the beetles had evidently emerged, but the 
irregularly-gnawed passages traversing others contained larvm, pupae, 
and perfect beetles. 

Several beetles were forwarded to the Rev. T. Blackburn of Adelaide, 
who pronounced them to be of a new species, and some time later he 
described the beetle under the name of Baris orchivora, in the trans- 
actions of the Royal Society of South Australia, 190U. The previously 
described species of this genus were until then described from South 
America. 

The larva is of the usual short, thickened, wrinkled form, curled 
up in the burrow when at rest, with the head chestnut brown, lightest 
in the centre, where it is bisected by two darker lines, and is arcuate 
on the hind margin ; jaws black, antennae and palpi reddish brown. 
The pupa pale yellow with black eyes ; the tip of the snout and spines 
on abdomen reddish brown with the wing-pads dark-coloured at the 
tips. The dorsal surface of the head smooth, bearing a few scattered 
hairs ; thorax broad, showing a depression on either side and a central 
suture ; the abdomen tapering to the extremity, each segment furnished 
with a spine on either side with the anal one bearing two, and a number 
of spiny hairs at the apex. The ventral surface shows several fine 
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hairs upon the head with two longer ones above the eyes ; the snout 
and legs curled downwards, the wings folded down and forming a pad 
on either side. The pupa was at the end of the gnawed burrow 
without any regular cocoon except that the passage was closed with 
the gnawed fibre. 

The beetle is a typical little black weevil, short and broad in pro- 
portion to its length, with the snout and legs thickened, the thorax 
broader than long, rounded on the sides to the hind margin, the 
elytron very convex and broadly rounded to the apex. The head is 
finely punctured, with the upper surface of the thorax more coarsely 
pitted and the wing covers marked with fine parallel punctured striae, 
while on the under surface the segments and legs are also finely pitted. 
The beetle measures slightly over 2 lines in length. At a meeting of the 
Scientific Committee of the Royal Horticultural Society in London, in 
1887, Pascoe exhibited a specimen of a live longicorn beetle, Diaxenes 
Taylori, which he had taken out of the stem of an orchid from Southern 
Burmah that had been introduced into England with the plant. This 
beetle is very roughly figured in the (lardeMers^ Chronicle , 11, 

1887. 

A second species of the same genus {Diaxenes dendrohii, Gahan.) 
is very well described and figured in all stages of its life-history by 
Macdoiigall, who found them in several kinds of orchids in the Royal 
Botanic Gardens, at Edinburgh; Gardeners^ Chronicle, eJuly 24th, 1897. 


The Advantages of Grinding the Whole Cob of 
Maize for Fodder. 

From experiments that have been systematically carried out at several 
experiment stations, it would seem that where farmers make a practice 
of feeding ground corn it would be to their advantage to grind the 
whole ear, thereby utilising to excellent advantage what would other- 
wise constitute a waste product. The importance of corn and cob- 
meal has not been sufficiently recognised in the past. With more 
intensive methods of farming, we hope to see it occupy the place 
among stock foods which it rightly deserves. That it has a food value 
far beyond the possibilities indicated by its chemical analysis has been 
amply proved. There can be no question but that the value of the 
cob lies not within itself, but rather in its effect upon the corn fed in 
conjunction with it. Pure corn-meal is a heavy mass which tends to 
pack in the stomach of the animal, and hence prevent the proper action 
of the digestive juices. The ground cob has the effect of loosening 
and lightening this sodden mass, and the result is a more complete 
digestion of the corn, resulting in a higher total digestibility and a 
greater bodily gain per 100 lb, of feed consumed. The ground cob, 
too, tends to add bulk to the grain ration and to hinder its passage 
through the alimentary tract. This gives the digestive juices a chance 
to act more thoroughly by affording a longer time during which the 
food is subject to the action of the juices. — Exchange* 
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Co-operatioij for Jarrijers. 


VV. H. CLARKE. 

In last issue Mr. Gosche gives an account of the manner in which 
the co-operative principle has been applied to the viticultural industry 
in certain districts of Germany and Italy, with an outline of the 
system and its operation. To what extent, and with what benefit to 
the farming community, could such a principle be adopted in a State 
like New South Wales, is a question that might well be considered by 
all concerned. With the object of opening up such a discussion, it is 
now proposed to offer a few suggestions, based upon ideas gathered 
from the perusal of reports of co-operative bodies in Europe and the 
United States. 

leaking wheat as the leading farm crop, how would it be possible 
for farmers to co-operate, and to what extent would they find such 
organisation practicable and profitable, in the face of a multitude of 
different conditions of soil, climate, dates of maturity, and distances 
from market ? 

General Co-operation. 

In the first place, the wheat-growers of the State might co-operate 
either in one huge central organisation or in a number of local ones, 
with the object of encouraging the use of the latest and most effective 
implements and machinery for the cultivation and harvesting of crops, 
and to secure such appliances at the lowest individual cost. 

In the second place, growers might co-operate with the object of 
encouraging the cultivation in respective districts of the best com- 
mercial tyjies of wheat, so that when the greater proportion of the 
wheat crops of the State has to go abroad for sale, as was the case 
last season and seems likely to be the case henceforward, the New 
South Wales grain may have the advantage of reaching the oversea 
markets in a few uniform types representing a large bulk of each and 
not, as at present, go into competition with graded wheats as a 
miscellaneous collection of small lots of varying character. 

This carries the co-operative system to the grading stage ; and in 
this matter of grading lies tlie success or failure of New South Wales 
wheat-growers to find a permanent footing in the big oversea markets. 
Prom ail that one can learn of the manner in which the grain from 
Canadian, United States, and Argentine farms goes to market, it 
seems pretty certain that unless the New South Wales method of 
shipping wheat is brought up-to-date, the export trade will not be 
the means of returning much profit to the farmer. 

The following is what a disinterested observer who has lately been 
watching the operations of the London grain trade says : When an 
American or Canadian farmer sends his wheat to market, a child can 
buy it. Grading has given it a definite value. According to the 
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grade, it is worth so much per bushel. There is no mistake about 
that, for it is to the interest of the farmer all the time to have 
a definite value set on his product. There is no gambling in it 
then. Whenever there is gambling in any produce, it is the producer 
who has to suffer. When a man buys ^Manitoba No. 1,^ he knows 
what he is getting, and the seller knows what he is selling ; but with 
Australian or Russian wheat or grain, it takes a man to be up early 
in the morning to make money, and all he makes comes off the pro- 
ducer. At least, most of it does ; but the trade objects to the grading, 
so the farmer ought to insist upon it.” 

In this State, the farmer, through lack of co-operation, or something 
akin to it, does not stand in the position of being able to know what 
are the types of wheat which command most money in the oversea 
markets ; to know absolutely that the wheat he sows is of the variety 
which, for the conditions of his district, is one that comes within the 
range of those commercially valuable types, and that it is the best 
and purest seed procurable. It might seem at first glance that the 
help he could get from a co-operative association of wheat-growers in 
matters of this kind might be a bit vague. But just let us see how 
the help would be managed. The co-operative body, dealing as one 
big business concern, would have the advantage of being able to go to 
any market and offer to fulfil, not by little fitful shipments, but by a 
steady stream of considerable volume, the requirements of buyers who 
operate in various classes of wheat because the trade they buy for 
have the machinery and plant for handliug those types, and do not 
want anything else. With the assurance of ability to do this, the 
representative of a co-operative wheat-growers^ concern would have a 
recognised standing in any big market, and he would soon learn 
exactly what buyers were ready to pay the best prices for. With 
such information, the executive of a co-operative concern could arrange 
to procure, with all the trade concessions accruing to large operations, 
quantities of seed of the approved varieties, take steps to ascertain 
that they are of the purest strains, grade and clean them, and then 
distribute the grain according to the districts for which each of the 
respective varieties is best adapted. 

In carrying out such a work it would be found that hundreds of 
farmers are growing, and have been growing, precisely the right types 
for their local conditions and for market purposes. While such would 
need no new seed or other assistance, they would have the satis- 
faction arising from definite assurance that they are on the right 
track. At the end of the season, or, indeed, at the earliest stage upon 
which a forecast of the harvest might with safety be made, the 
co-operation management would be in a position to know, with 
sufficent accuracy for practical purposes, what sorts of wheat and how 
much of each would be available for shipment ; and, armed with this 
information, they would be in a position to enter into businesslike 
negotiations with buyers in the respective markets where each class of 
wheat is in most demand. They would also be able, as a co-operation, 
to handle and transport the grain at a minimum cost, and thus leave 
to the grower a wider margin of profit. 
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From such co-operation, as roughly outlined, everyone interested in 
the wheat industry would benefit — the farmer because his means of 
production would be cheapened, his market facilities increased, and his 
margin of profit widened ; the miller, because he would be able ta 
obtain with greater facility and certainty the particular types of wheat 
necessary for the requirements of his machinery and his trade ; the 
wheat dealer, because he would know what he was buying and how 
much of any special line he could depend upon obtaining to fill his 
orders ; the Railway Commissioners, who would have one authentic 
source of information as to the season^s carriage, and would have a 
regulated volume of grain to provide for instead of an intermittent 
stream ; the shipping companies, who could, under arrangements that 
a co-operative body could make, enter into contracts for freights 
without finding it necessary to impose a rate high enough to cover 
risks of delay that are always likely to arise from the individual 
handling of a product from innumerable sources ; and last, but not 
least, the buyer, before whom other big wheat-producing countries are 
only too eager to attractively display their grain, could be given the 
necessary guarantee, not only of quality, but of quantity, without 
which he is disinclined to look at any parcels of wheat. 

Local Co-operation. 

There are many other forms of co-operation that might be practised 
among growers, but they are really more adapted for local application 
on a small scale. For instance, it often happens that a group of 
farmers whose operations are at present upon too small a scale to 
warrant the purchase of such useful machinery as a multiple furrow 
or disc plough, a seed and manure drill, a reaper and binder or other 
appliances, have to each work against almost overwhelming odds 
with crude and expensive methods. Now while the machinery essen- 
tial to economical production might be beyond the reach of any indi- 
vidual of that group, each might be able to secure at least one up-to- 
date machine or implement, and by means of co-operation a first-rate 
and effective plant for the working of the land and the harvesting of 
the crops could be made available for the use of all the farmers 
composing the group. It is a curious fact that whenever one speaks 
of such a means of enabling the struggling man to throw off some of 
the handicaps that hamper his methods of production, somebody 
jumps up to say how unworkable such a plan would be — that, in 
the matter of ploughs for instance, everybody would want the first 
use ; that the implements would get knocked about and last no 
time ; that the man whose turn came last would have his crop in 
so late that the yield would suffer — all sorts of calamities are pre- 
dicted, and thousands of reasons are advanced to prove beyond the 
faintest shadow of doubt that the whole system would burst up 
before the first season's work was finished — which is all more or 
less speculative. At any rate, co-operation of this kind has been 
so little practised in this State, that nobody can say from more than 
supposition that it will fail. Let us us see how it might work. At 
Bringabagoflouralongsay, there are, with their holdings closely situated,. 
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half-a-dozen farmers and their families settled. The district is one in 
which the staple crop is wheat for grain. Each farmer is cultivating, 
saj, on an average 150 acres. That means, that if they were to 
oo-operate in securing up-to-date working plant, there would have 
to be provision for ploughs to cope with a total area of 900 acres. 
The ploughing season extends, say, from beginning of March to end 
of May — twelve weeks — according to the conditions of the district. 
Experience has proved that it is desirable that the wheat for hay 
ehould be sown not later than the end of March, and for grain not 
later than the close of May. If each man works independently and 
does his own ploughing with his own implements and teams, it means 
that, to keep within these dates and thus ensure a fair return, each will 
have to use either two single-furrow ploughs and four or five horses, 
or one double-furrow plough and three or four horses, and will have to 
slog-in without intermission for the whole twelve weeks to barely get 
through, when all the allowances for weather, bad shoulders, &c., are 
made. This makes, for the six holdings, the employment under what 
might be said to be the most usual conditions of equipment of small 
farms — a double-furrow plough and three or four horses, with a 
■driver — of six men, six ploughs, and twenty-four horses continuously 
for the whole of three months. 

If by co-operation more effective means of preparing the land for 
the reception of the seed could be used, it is at least reasonable to 
suppose that the whole acreage embraced by the six cultivation 
paddocks could be made ready in much less time and at less expense 
per acre, and thus all six farmers would be more certain of being able 
to avoid late sowing. But in the preparation of the land the advan- 
tages arising from co-operation are small compared with the saving 
and security of harvesting by means of a large co-operative outfit. It 
is quite possible that the procedure likely to prove most profitable 
in the cultivation of 150 acres of wheat would be to trim, say, 10 
acres around the edges of the crop for wheaten hay, then to use the 
reaper and binder until the crop is dead ripe, when it could be most 
expeditiously garnered by means of the stripper. It is more than 
likely, however, that a man whose main source of income is derived 
from 150 acres of wheat could not afford to indulge in both a reaper 
and binder and stripper. Thus, he must, working solely on his own 
resources, either adopt m loio the speedier method of stripping, and 
practically lose all his straw, or he must run the risk of over-ripeness 
and shedding to which the crop is exposed in the slow process of 
harvesting with a single reaper and binder. 

With co-operation, the group of farmers could secure a harvesting 
plant capable of expeditiously treating a 900-acre crop at less indi- 
vidual expense than each could get a complete plant for his own 150 
^cres ; and in making this assertion the fact is not overlooked that it is, 
of course, cheaper to work 900 acres in one block than it is to work 
what practically amount to twelve blocks of ripening and ripe grain on 
six farms. Then, in the sowing of the seed, where the individual may 
not see his way to the acquisition of a seed drill, a co-operative body 
eould secure a couple of drills of the very best type, and all could use 
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and beneifit by them at a third of the expense. In the same way, a 
grading machine could be acquired, and the members of the co-opera- 
tive body could secure a.ll sorts of concessions in the purchase of 
manures, &c., on a large scale that are not possible to the man who 
etands alone. 

Go-operation in minor lines. 

What applies to wheat will apply more or less to nearly all other 
•crops. The wheat farmer is generally well advised to go in for a 
small flock of sheep and a few pigs, turkeys, horse-breeding, fruit- 
growing and other side lines that may stand him in good stead in the 
n-dvent of bad seasons for wheat, and be an additional source of income 
all the time. When a man can raise only a few sheep, or a few pigs, 
or a few turkeys, he must make up in quality for market what he lacks 
in quantity. To do this means the acquisition of valuable sires, and in 
this particular direction co-operation could be availed of to very great 
advantage indeed. If half a dozen farmers each set out to keep a few 
brood sows there is not much use in each striving to acquire a boar of, 
perhaps, indifferent value. The far better course would be to club 
together and get a really good one that would improve the market 
■quality of the progeny. The same thing applies to the small flocks of 
farm sheep for which none but the best of Shropshire rams can be 
profitably used. Whole communities of wheat farmers might derive a 
very considerable return every year from the rearing of high-grade 
turkeys. Lots of men see that there is money in the business. They 
do not care to go in for it, however, because to get the best paying 
results one has to invest £5 or £6 in a gobbler. To a number of 
farmers in co-operation such a sum would be insignificant. In making 
these suggestions one cannot help feeling that what, for want of a 
more explicit term, is generally called human natui'e ’’ has to be 
reckoned with as a big factor. But in other countries, farmers whose 
produce often knocks ours down into the bottom rows of the price 
lists have co-operated, and although there may be in every district of 
this State, as there are everywhere else all over the universe, some 
people who cannot see any advantages in men working together for 
the advancement of their mutual interests, there are no doubt many 
who do ; and the question is whether, for the sake of the few who do 
not want to progress, those who do should be content to sit down and 
see the products of this State which, at their best, have no superior, 
n,lways relegated to the back benches of the world's markets. 
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Diseases of the Horse. 


There has been received from the Bureau of Animal Industry of the 
Department of Agriculture of the United States a very valuable work 
on the Diseases of the Horse. The work has been prepared by the 
leading veterinarians of the United States, each contributor dealing with 
the class of disease in which he is most experienced and expert. 

It is thought that readers of the Gazette may appreciate some 
extracts from this work, and as the disease of the horse that is most 
frequently met with is what is termed colic, it is now proposed to 
reproduce some particulars concerning this trouble and the means that 
can be adopted to prevent or remedy it. The disease is dealt with 
under the heading of Diseases of the Digestive Organs by Mr. 0. B. 
Michener, V.S., and his work has been recently revised by Mr. Leonard 
Pearson, B.Sc., V.M.D. 

The term colic is applied loosely to almost all diseases of the organs 
of the abdomen that are accompanied by pain. If the horse evinces 
abdominal pain, he is likely to be put down as suffering with colic, no 
matter whether the difficulty be a cramp of the bowel, an internal 
rupture, overloading of the stomach, or a painful disease of the 
bidder or liver. Since these conditions differ so much in their 
causation and nature, it is manifestly absurd to treat them alike and 
to expect the same drugs or procedures to relieve them all. Therefore 
it is important that the various diseased states that are so roughly 
classed together as colic shall, so far as is possible, be separated and 
individualised in order that appropriate treatments may be prescribed. 
With this object in view, Messrs. Michener and Pearson discuss the 
colics under the following headings : — Engorgement colic, obstruction 
colic, tympanitic colic, spasmodic colic, worm colic. 

For the purposes of the man who simply wants to know what is the 
best thing to do when his horse takes bad, it is perhaps not necessary 
to follow exactly the order laid down by the authors ; and therefore, in 
the references to the more intricate troubles, such as rupture of the 
stomach, foreign bodies in the stomach, intestinal concretions, 
invagination, twisting of the bowels, paralysis of the intestines, where 
the services of a qualified veterinarian are indispensable, only the 
symptoms will be described. This, it is thought, will be sufficient to 
indicate when expert assistance must be obtained. 

General Symptoms of Abdominal Fain. 

The general symptoms of abdominal pain, and therefore of colic of 
all kinds, are restlessness, cessation of whatever the horse is about, 
lying down, looking around at flank, kicking with the hind feet 
upward and forward towards the belly, jerky switching of the tail^ 
stretching as though to urinate, frequent changes of position, and 
groaning. In the more intense forms the horse plunges about, throws 
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himself down, rolls, assumes unnatural positions — as sitting on the 
haunches and grunting loudly. Usually the pain is not constant, and 
during the intermissions the horse may eat and appear normal. 
During the period of pain the horse may sweat freely. Sometimes he 
will move in a circle. The respirations are accelerated, and usually 
there is no fever. 


Engorgement Colic. 

This form of colic consists in an overloading of the stomach with 
food. The horse may have been overfed, or the food may have 
collected in the stomach through failure of this organ to digest it and 
pass it backward into the intestines. Even a normal amount of food 
that the horse is unaccustomed to may cause disease. Hence a sudden 
change of food may produce engorgement colic. Continued full 
rations while the horse is resting for a day or two, or working too 
soon after feeding may serve as a cause. New oats, maize, or hay, 
damaged food, or food difficult of digestion, sucli as barley or beans, 
may incite engorgement colic. This disease may result from having 
fed the horse twice by error, or from its having escaped and taken an 
unrestricted meal from the grain bin. Ground feeds that pack 
together making a sort of dough may cause engorgement colic if they 
are not mixed wdth cut hay. Greedy eaters are predispose d to this 
disease. 

of Engorgement Colic. 

The horse shows the general signs of abdominal pain, which may be 
long continued or of short duration. Ketching or vomiting move- 
ments are made ; these are shown by laboured breathing, upturned 
upper lij), contraction of the flank, active motion at the throat, and 
drawing in of the noso toward the breast, causing high arching of the 
neck. The horse may assume a sitting position on his haunches, like 
a dog. At times the pain is great, and the horse makes the most 
violent movements, as though mad. At other times there is profound 
mental depression, the horse standing in a sleepy, or dazed, way with 
the head down, the eyes closed, and leaning his head against the 
manger or wall. There is, during the struggles, profuse perspiration. 
Following retching, gas may escape from the mouth, and this may bo 
followed by a sour froth and some stomach contents. The horse cannot 
vomit except when the stomach is violent!}’- stretched, and, if the 
accumulation of food or gas is great enough to stretch the stomach so 
that vomiting is possible, it may be great enough to rupture this 
organ. So it happens not infrequently that a horse will die from 
ruptured stomach after vomiting. But after the stomach ruptures 
vomiting is impossible. The death-rate in this form of colic is high. 

Treatment, 

The bowels should be stimulated to contraction by the use of 
clysters of large quantities of water and of glycerine. Veterinarians 
use hypodermic injections of oserin or arecolin or intravenous 
injections of barium chloride, bub these have to be employed with 
great caution. It is not profitable to give remedies by the stomach, 

B 
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for they cannot be absorbed; but small doses of morphine (5 grains) 
or of the fluid extract of Indian hemp (2 drams) may be placed in the 
mouth and are absorbed in part, at least, without passing to the 
stomach. These drugs lessen pain, and thus help to overcome the 
violent movements that are dangerous, because they may be the means 
of causing rupture of the diaphragm or stomach. If facilities are 
available, relief may be afforded by passing an esophageal tube 
through which some of the gaseous and liquid contents of the stomach 
may escape. 

Flatulent Colic (Tympanitic Colic, Wind Colic, or Bloat). 

Among the most frequent causes of this form of colic are to be 
mentioned sudden changes of food, too long fasting, food when given 
while the animal is exhausted, new hay or grain, large quantities of 
green food, food that has lain in the manger for some time and become 
sour, indigestible food, irregular teeth, crib-biting, and, in fact, 
anything that produces indigestion may produce flatulent colic. 

Symptoms, 

The symptoms of wind colic are not so suddenly developed nor so 
severe as those of cramp colic. At first the horse is noticed to be 
dull, paws slightly, and may or may not lie down. The pains from the 
start are continuous. The belly enlarges, and by striking it in front 
of the haunches a drum-like sound results. If not soon relieved the 
above symptoms are aggravated, and in addition there are noticed 
diiEcult breathing, bloodshot eyes, and red mucous membranes, loud 
tumultuous heart-beat, profuse perspiration, trembling of front legs, 
sighing respiration, staggering from side to side, and, finally, plunging 
forward dead. The diagnostic symptom of flatulent colic is the 
distention of the bowels with gas, detected by the bloated appearance 
and resonance on percussion. 

Treatment, 

The treatment for wind colic differs very materially from that of 
cramp colic. Absorbents are of some service, and charcoal may be 
given in any quantity. Relaxants and antispasmodics are also bene- 
ficial in this form of colic. Chloral hydrate not only possesses these 
qualities, but it also is an antiferment and a pain reliever. It is then 
particularly well adapted to the treatment of wind colic, and should 
be given in the same sized doses (1 oz. in a pint of water as a drench) 
and in the manner directed for spasmodic colic. Diluted alcohol or 
whisky may be given, or aromatic spirits of ammonia in 1 oz. doses at 
short intervals. 

A physio should always be given in flatulent colic as early as 
possible, the best being Barbados aloes in the dose mentioned (1 oz.) 
Injections, per rectum, of turpentine I to 2 oz., linseed oil 8 oz., 
may be given frequently to stimulate the peristaltic motion of the 
bowels and favour the escape of wind. Blankets wrung out of hot 
water do much to afford relief ; they should be renewed every five or 
ten minutes and covered with a dry woollen blanket. This form of colic 
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is more likely to be fatal than cramp colic, and requires prompt and 
persistent treatment. It is entirely unsafe to predict tbo result, some 
apparently mild attacks going on to speedy death, while others that 
appear at the onset to be very severe yielding rapidly to treatment. 
Do not cease your efforts until you are sure the animal is, dead. In 
these severe cases puncturing of the bowels in the most prominent 
(distended) part by means of a small trocar and caiiula, or with a 
needle of a hypodermic syringe, thus allowing the escape of gas, has 
often saved life, and such punctures, if made with a clean, sharp 
instrument that is not allowed to remain in the horse too long, are 
accompanied by little danger, and do more to quickly relieve the 
patient than any other treatment. 

Spasmodic, or Cramp, Colic. 

This is the name given to that form of colic produced by contraction, 
or spasm, of a portion of the small intestines. It is produced by 
indigestible food ; large drinks of cold water when the animal is 
warm ; driving a heated horse through deep streams ; cold rains ; 
drafts of cold air, &c. Unequal distribution of or interference with 
the nervous supply here produces cramp of the bowels, the same 
as external cramps are produced. Spasmodic colic is much more 
frequently met with in high-bred, nervous horses than in coarse, 
lymphatic ones. 

Symptoms, 

These should be carefully studied in order to diagnose this from 
other forms of colic requiring quite different treatment. Spasmodic 
colic always begins suddenly. If feeding, the horse is seen to stop 
abruptly, stamp impatiently, and probably look back. He soon evinces 
more acute pain, and this is shown by pawing, suddenly lying down, 
rolling, and getting up. During the period of pain the intestinal 
sounds, as heard by applying the ear over the flank, are louder than 
in health. There is then an interval of ease ; he will resume feeding 
and appear to be entirely well. In a little while, however, the pains 
return, and are increased in severity, only to again pass off for a 
time. As the attack progresses these intervfils of ease become 
shorter and shorter, and pain may be’ continuous, though eveu now 
there arc? exacerbations of pain. Animals suffering from this form of 
colic evince the most intense pain ; they throw themselves down, roll 
over and over, jump up, whirl about, drop down again, paw, or strike 
rather, with the front feet, steam and sweat, and make frequent 
attempts to pass their urine. Only a small amount of water is passed 
at a time, and this is due to the bladder being so frequently emptied. 
These attempts to urinate are often regarded by horsemen as 
symptoms of trouble of the kidneys or bladder. In reality they are 
only one of the many ways ia which the horse expresses the presence 
of pain. As a matter of fact, diseases of the bladder or kidneys of the 
horse are exceedingly rare^. 

To recapitulate the symptoms of spasmodic colic : Keep in mind the 
history of the case, the type of horse> the Buddenness of the attack. 
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the increased intestinal sounds, the intervals of ease (which become of 
shorter duration as the case progresses), the violent pain, the normal 
temperature and pulse during the intervals of ease, the frequent 
attempts to urinate, &c., and there is but little danger of confounding 
this with other forms of colic. 


Treatment. 

Since the pain is due to spasm, or cramp, of the bowels, medicines 
that overcome spasms — antispasmodics — are the ones indicated. Chloral 
hydrate may be used. This is to be given in a dose of 1 oz. in a pint 
of water as a drench. As this drug is irritant to the throat and 
stomach, it has to be well diluted. A common and good remedy is 
sulphuric etbor and laudanum ; of each 2 oz. in a half-pint of linseed 
oil. Another drench may be composed of 2 oz. each of sulphuric ether 
and alcohol in 8 oz. of water. If nothing else is at hand give whisky, 
one half-pint in hot w^ater. Jamaica ginger is useful. If relief is not 
obtained in one hour from any of the above doses, they may then be 
repeated. The body should be warml}’^ clothed and perspiration 
induced. Blankets dipped in very hot water, to which a small quantity 
of turpentine has been added, should be placed around the belly and 
covered wdth dry blankets, or the abdomen may be rubbed with 
stimulating liniments or mustard water. The difficulty, however, of 
applying hot blankets and keeping them in place forces us in most 
instances to dispense with them. If the cramp is duo to irritants in 
the bowels, a cure is not complete until there is given a cathartic of 
1 oz. of aloes or 1 pint of linseed oil. Injections into the rectum of 
warm soapy water or salt and water aid the cure. 

Rectal injections, clysters, or enemas, as a rule should be lukewarm, 
and from 8 to b quarts are to be given at a time. They may bo 
repeated every half hour if necessary. Great care is to be taken not 
to injure the rectum in giving such injections. A large syringe or a 
piece of rubber hose 4 or 5 feet long, with a funnel attached at one 
end, affords the best means by which to give them. The pipe of the 
syringe or the hose introduced into the rectum must be blunt, rounded, 
and smooth. It is to be thoroughly oiled and then carefully pushed 
through the anus in a slightly upward direction. Much force must be 
avoided, for the rectum may be lacerated and serious complications, 
or even death, result. Exercise will aid the action of the bowels in 
this and similar colicky troubles, but severe galloping or trotting is to 
avoided. If the horse can have a loose box or paddock, it is the best, 
as he will then take what exercise he wants. If the patient be extremely 
violent, it is often wise to restrain him by leading him with a halter, 
since rupture of the stomach or displacement of the bowels may result 
and complicate the trouble. 

Indigestion, or G astro-intestinal Catarrh. 

There is ample reason for considering these conditions together from 
the facts that they merge insensibly into each other, and usually occur 
simultaneously. This condition may be « acute — that is, of sudden 
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onset — or it may be chronic. The changes of structure produced by 
this disease occur in the mucous-membrane lining of the stomach and 
intestines. This membrane becomes red from increased blood supply 
or from hemorrhage into it, it is swollen, and is covered by a coating 
of slimy mucus. In some especially severe cases the membrane is 
destroyed in spots, causing the appearance of ulcers or of erosions. 

The causes of indigestion are numerous, but nearly all are the 
result of errors in feeding. 

Some horses are naturally endowed with weak digestive organs, and 
such are predisposed to this condition. Anything that irritates the 
stomach or intestines may cause this disease. Poods that the animal 
is unaccustomed to, sudden changes of diet, imperfectly cured, unripe, 
or damaged foods, are all fruitful causes, and so are worms. In 
suckling foals this condition may come from some disease of the dam 
that renders her milk indigestible, or from over-exertion or over- 
heating of the mare. Another prolific cause is bad teeth, making 
mastication imperfect, and thus causing the horse to swallow his food 
in a condition unfit for the action of the digestive juices. Working a 
horse too soon or too hard after feeding may cause either colic or 
indigestion. Any condition that reduces the vitality of the horse, 
such as disease, overwork, poor food, or lack of care, may indirectly 
bring on indigestion by weakening the digestive organs. 

Symptoms, 

Indigestion is characterised by irregular appetite; refusing all food 
at times, and at others eating ravenously ; tlie appetite is not only 
irregular, but is often depraved ; there is a disposition on the part of 
the horse to eat unusual substances, such as wood, soiled bedding, or 
even his own feces ; the bowels are irregular to-day, loose and bad 
smelling, to-morrow bound ; grain is often passed whole in the feces, 
and the hay passed in balls or iii^^^acted masses, undergoing but little 
change ; the horse frequently passes considerable quantities of wind 
that has a sour odour. The animal loses flesh, the skin presents a 
hard, dry appearance, and seems very tight (hidebound). If the 
stomach is very seriously involved, the horse may yawn by stretching 
the head forward and upward and by turning outward the upper lip. 
There may be more or less colicky pain. In the chronic cases there 
is mental depression ; the horse is sluggish and dull. The abdomen 
gradually becomes small, giving a tucked-up appearance, or on 
the other hand, it becomes flaccid and pendulous. 

Treatment. 

One should commence with the food — its quality, quantity, and 
time of feeding; examine the water supply, and see, besides, that it 
is given before feeding ; then carefully observe the condition of the 
mouth and teeth ; and, continuing the observations as best we may, 
endeavour to locate the seat of the trouble. If the teeth are sharp or 
irregular they must be rasped down ; if any are decayed they must be 
extracted; if indigestion is duo to ravenous eating or bolting, the feed 
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sntist then be given frcwtn a large manger where the grain can he 
spread and the horse thus compelled to eat slowly. 

Any irritation, such as worms, undigested food, ifec., that are 
operating as causes are to be removed by appropriate treatment-' — 
for worms, a drench of 1 oz. turpentine and 2 or B oz. linseed oil, 
after a long fast at first, and continued twice daily for three days, to- 
be followed on the fourth day by 1 oz. Barbadoes aloes ; for purgative, 
try first a change of diet to bran mashes, linseed gruel, and green 
stuff (fed carefully). If there is a tendency to distention of the stomach 
and bowels with gas during indigestion, the following may be used : 
Baking soda, powdered ginger, and powdered gentian, equal parts. 
These are to be thoroughly mixed and given in heaping tablespoonful 
doses, twice a day, before feeding. This powder is best given by 
dissolving the above quantity in a half-pint of water, and given as a 
drench. 

As a digestive tonic the following is good : Glauber’s salts, 2 lb, ; 
common salt, 1 lb. j baking soda, one-half lb. Of this a heaping 
tablespoonful may be given in each feed. If diarrhoea exists, unless 
the horse has a natural tendency to scour, try wheat-flour gruel, or 
2 to 3 oz. castor oil or raw linseed oil, before resorting to severe 
astringents. 


Sisal Hemp. 

In answer to inquiries with regard to the growth of sisal hemp, 
Mr. C. H. Gorman, manager of the Experimental Farm, Wollongbar, 
states : — Sisal hemp will grow in almost any soil, but a good loamy 
one is the best for it. A warm climate is essential. The fibre is 
easily extracted with machinery. At Wollongbar a Ramie decorticator 
machine is used, but more suitable appliances than that can be 
obtained in England. It takes from two to three years for the plants 
to mature, according to seasons. In the Richmond River district a 
harvest can generally be made in two years from planting the suckers. 

About 30 ib. of leaf is required to make 1 Ib. fibre. Twenty leaves 
per plant is the best return obtained at this farm so far. A leaf will 
weight from 2| to 3 lb., so that the weight of leaf per plant will be 
approximately 50 lb. to 60 lb., representing from lb. to 2 lb, fibre 
per plant. Allowing for waste in extracting fibre and grading, a fair 
amount might be put at 1 J lb. fibre per plant. 

The best distance to plant, 5 feet by 5 feet, gives 1,742 plants per 
acre, so that the product per acre, represented by an all-round average 
of 1^ lb, clean fibre per plant, will be, approximately, 1 ton 3 owt. 
1 qr. 9 lb. 

A few suckers of sisal hemp will be shortly available at Wollongbar 
ff’arm ior distribution. 
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forestry. 

Suitability of New South Wales Timbers for Wood-paving, 

Inquiry having recently been instituted regarding the use of New 
South Wales hardwoods for wood -paving in other countries^ the 
following replies received by the Department of Forestiy will bo of 
public interest, indicating as thSy do the satisfactory character of the 
tests applied and the suitability of these timbers for wood-paving 
purposes under conditions foreign to their extensive use in the city of 
Sydney. 

From the City Engineer, Vancouver, British Columbia, under date 
11th December, 1902 : — 

. . . I have the lionor to report that I have; examined the wood block 
paving of Australian wood (this was presented by the New South Wales 
Government to the authorities at Vancouver in 1894) laid down under my 
supervision in 1894 on tlie north end of Granville-street, at the approach to 
the C.P.Ii. Station, and find the condition of the blocks as follows ; — 

(1) None of the blocks show any appreciable evidence of wear after 

eight years’ service. 

(2) The red mahogany and spotted gum blocks are perfectly sound, and 

practically in as good condition as when laid. 

(3) Tb(^ blackbutt blocks show a little decay on the bottom ends, 

extending upwards about ^th of an inch. 

Owing to the steep grade, 8 per cent, of these blocks were laid with a strip 
between them at the bottom, filled in with fine gravel and pitch ; the heavy 
traffic, however, does not apj)ear to have even worn the edges. 

From the City Road Surveyor, Roads Department, Edinburgh : — 

* • • Blackbutt paving blocks. Up to the present time these blocks 

have given fair satisfaction, and although slightly abraded on th(‘ joints and 
surface this is not to be wondered at, seeing the large amount of heavy traffic 
which has passed over it during the past five years. The other hardwoods I 
liiive used ar*o Jarrah and Karri (West Australian). I have not used any 
forest mahogany. . . . 

From the City Engineer, Lincoln : — 

. . . Blackbutt. In reply to your inquiry respecting this wood, I have 

to state that I laid some down in our main street, High-street, in August, 
1897. It has worn and is wearing well, and I consider it a good wood for 
paving streets. . . . 

From Commercial Agent, London : — 

. . I may also mention that when in Hamburg last year I ascertained 

that experimental pavements had been laid there with blackbutt, tallow- 
wood, spotted gum (New South Wales woods), and jarrah and karri (West 
Australian woods), and the Chief Engineer of the City informed me tlmt so 
far tallow- wood had proved the must .satisfactory. He added what the 
Minister for Public Works had also told me, that he i-egarded Australian 
hardwood as superior to anything else for street paving, the extra initial cost 
being the only difficulty. , . . 
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Some Phactical Notes on Porestry Suitable for 
New South Wales, 
bt j. h. maiden, 

Government Botanist and Director of the Botanic (Jardcns, Sydney. 

III. 

Fencing. 

It is obvious that in many cases it ts useless to proceed with tree- 
planting unless the land be fenced. The nature of the fence must, of 
course, vary according to the materials available and to local circum- 
stances. It is, therefore, impossible to go much into detail. In most 
cases it is sufficient to put a strong wooden two- railed fence round the 
land. Where there are sheep, hares, or rabbits further protection is, 
of course, necessary. If the planting be more or less round the edge 
of the laud, like a frame to a picture, as in most parks, where it is 
necessary for the centre of the park to be available for games or for 
grazing, an inner fence is necessary, which may (according to the 
animals grazing) be light in appearance; it must certainly bo neat, or 
it will bo offensive to those within the park. A light wirt^-fenco with 
droppers is frequently, sufficient. A third form of fencing is that of 
the tree-guard, which is usually a luxury, and generally only for the 
protection of single trees, though, in the case of boulevards, two or 
more may be protected by the same guard. For well-to-do municipali- 
ties and organisations and private persons there is nothing to equal tlie 
tree-guard made of half-inch round iron, the rails set longitudinally 
and bound together in two semi-circles which can bt^ clamped 
together. By means of bolts and screws the tree-guard can thus bo 
taken apart for the purpose of repainting the inside, of repairing bent 
rails, or of removing it altogether when the tree is larg(' enough to 
do without protection. Neat tree-guards are also made of picket 
fencing or wooden frames over which wire-netting is stretched. Some 
are triangular, others square in section. It is highly undesirable, 
both for appearance sake, and also for the welfare of the tree, to have 
tree-guards made of close wooden fencing. The enclosed tree becomes 
tender and drawn up to the light, and immediately it tops the enclosure 
it is blasted by the prevalent wind. 

Preparation of the Ground. 

The amount of preparation the ground will receive must depend on 
the object of the plantation. If a large number of forest trees are 
being put out in virgin or nearly virgin soil, rough and ready methods 
must be adopted as compared with the laying out of a garden or 
ornamental plantation, or road-side planting within a municipality. 
In trenching ground for new plantations of trees and shrubs, if in 
virgin soil, a depth of 20 inches to 2 feet is considered sufficient, but 
this may be varied according to circumstances. If there is only a 
thin layer of good soil on the surface, it should not be buried at the 
bottom of the trench, as the roots might never reach it. 
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Better have all the soil of a homogeneous nature, and suitable to 
the trees to be planted, or made so by the addition of good loam, &c. 

In trenching ground by manual labour, only pick and shovel should 
be used. The ground should be picked and loosened to the full depth 
required, a little at a time, and shovelled back, thus getting thoroughly 
mixed in the operation. 

In preparing large areas for tree culture, a good ordinary plough, 
followed by a subsoil or trench plough drawn by several horses or 
bullocks, is more economical, and will answer all purposes better than 
the usual manual style of trenching. 

In Avenue and Boulevard planting, the ground should be always 
prepared in long strips, never separate holes or spaces. The broade3r 
the strip the better, but 6 feet may bo taken as a minimum. In this 
case horse or bullock teams should certainly be employed in conjunc- 
tion with manual labour ; and 2 feet should be taken as the minimum 
depth of trencliing, or rather sub-soiling, as the sub-soil from the 
bottom of the trench should never bo taken to the top. Properly 
equipped ploughs will turn over or loosen the surface to a depth of 
15 inches, while relays of men, each having a short section of furrow 
after the plough, with suitable tools, will loosen and stir the ground 
to a depth of 0 inchos or more (without bringing it to the top). If 
the 8ul)snil is unsuitable, as for exainple where we have pipe clay, clay 
slate, silt, or pure sand, &c., this bad soil should be removed, and the 
ground afterwards made up to a proper level with good soil from some 
other source. 

In the case of rocky ground, a different system must be followed, 
as the rock must 1)0 quarri(‘d out to a depth of 2 feet or more, and the 
ground filled :n with suitable loamy soil. 

In j)reparirig ground for street planting, where it is impossible to 
open the ground in strips, as for exainple, if the subsoil is gravelly or 
dry, a, holt^ 5 fi'ct in diameter opened 20 inches deep should be made, 
and good loam added as required. If the subsoil be clay or wet, the 
holes should be connected with stone drains, with an outlet at the 
lowest tree to convey away the surplus water. 

It should be remembered that a tree is like an animal in that it 
requires nutriment. If the soil is very poor it should be removed, or, 
at least, enriched. To plant trees in hungry soil is a waste of time 
and money. A tree is responsive to proper treatment. 


Notes on Conservation and Eeafforestation. 

Recently the Minister for Lands sought the opinions of the staff of 
district foresters on the subject of conservation and reafforestation. 
From a set of interesting reports furnished, the following is a synopsis 
of the suggestions offered : — 

Administration of Forest Lands . — Conservation begins with the 
classification of forest lands. Conservation and settlement cannot go 
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hand in hand, and the key to successful conservation and reafforestation 
is the dedication of forest lands in perpetuity^ and their administration 
in the interests of timber supply. 

Suggestions on Conservatimu — ^The first aids to conservation are the 
limitation of ringbarking, discouragement of settlement on lands 
suitable for the growth of timber, and the prohibition of felling of 
immature timbers. Following on this, much may be done by squaring 
timber with the saw in place of hewing, by encouraging the working 
up of waste timber for minor purposes, and by stricter supervision of 
improvement lease operations and the prohibition of use of fire in 
carrying out same. 

Suggestions on Reafforestation. — The first aids to reafforestation are 
judicious destruction of over-mature and non-commercial species, the 
clearing up of dehris and other checks on the spread of bush fires, the 
provision of periods of rest and withdrawal from occupation and 
grazing of forest areas that have been over-denuded. Planting is not 
a necessity, except in the case of very few indigenous species. 


Forests to Prevent Floods. 

A SERIOUS change has been brought about in Eastern Roumeliaby the 
great destruction of trees. In the basin of the River Ergene, the 
largest tributary of the Maritza, the forests which used to occupy 770 
square miles occupy now barely the odd 70 miles. The consequence 
has been seen in the enormous rise of the Maritza, which now carries 
away the water that the forests used to absorb. Flood level has risen 
to an alarming degree, and great damage is now done by the flow of 
the stream. In spring, when the floods occur, the whole valley is 
often under water, the bridges even being quite impassable. The 
agricultural value of the neighbouring land is likewise affected by the 
disappearance of the trees, says Science Siftings. 


The Grading oe Grain. 

In grading commercial grain there are two classes of elements taken 
into consideration by the graders, who work under the rules laid down 
by the United States Chief Grain Inspectors’ National Association. 
First, those which indicate condition — moisture, percentage of mouldy, 
rotten, or otherwise damaged kernels, and percentage of broken grains, 
dirt, and other foreign material ; and, second, those which indicate 
quality — colour, plumpness, relative proportion of starchy to hard 
material, and relative size of germ. 

Moisture, percentage of colouisin mixtures, percentage of damaged 
grains, and percentage of broken grains and dirt are regarded as 
seasential elements in determining the grades. 
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The Culture of Freslj-water Fisljes. 


ALBERT GALE. 

There are certain classes of fish of which some varieties live in salt 
watcT^ others in brackish water, and others again in purely fresh water. 
Among fresh-water fishes, some varieties will live only in running 
waters and others in stagnant or still waters. Some fish spend 
portion of their life in salt water and the other portion in fresh 
water — a constant migration from salt seas to fresh water rivers. 

The rapid mountain torrents that some fish revel in would be death 
to those whose habitat is the stagnant water of weedy ponds and vice 
versiu. 

Since writing on the culture of fresh-water fishes, I have received 
many communications from the different parts of this State with 
respect to the subject under review, some inquiring after a supply of 
aquatic plants wherewith to prepare their ponds for the reception of 
finny inhabitants, others asking for a supply of fish wherewith to 
stock waterholes where all the natural conditions exist. All I can say 
in reply to the latter is that at present there are not available for 
distribution varieties of fishes I have elsewhere mentioned as suitable 
for pond culture. The fish that the greatest interest has been taken 
in, as it regards acclimatisation in this State, are a few varieties of the 
salmon family, chiefly the rainbow trout, and these do not take readily 
to the confinement of stagnant water. From the Chairman of the 
Fisheries Board I have been assured that the time is close at hand, 
and efforts are being made for the introduction of fish from Europe 
and America suitable for the purpose of stocking waterholes where 
the conditions are suitable. So far, my advice to those who write for 
a supply of live fish for the purposes required is that from the fresh 
waters near to their homesteads they should capture a few fish, 
say, about half a dozen wherewith to stock their ponds. 

Amongst our indigenous fishes that thrive and multi})ly very rapidly 
is the Murray cod. These are to be met with in all the rivers of the 
west and the tributaries thereto. The late Mr. Wilcox of Grafton, 
who was an excellent authority on the subject, once informed me that 
the Murray cod was to be met with in the waters of the Upper Clarence. 
These were not exactly of the same variety as those of the Murray. 
Several times I have fished the tributaries in the upper portion of the 
Water-shed of that river, but failed to obtain a specimen. 

The Murray cod bears transportation well and will soon adapt itself 
to its new home. Many years ago the late Sir Terence Aubrey Murray 
introduced this fish from the tributaries of the Queanbeyan River to 
Lake George. In a few years the lake and creeks, emptying themselves 
therein, were fairly well stocked with cod. The people living near 
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this lake soon had their larders well stored with these fish which 
was a decided change from the everlasting mutton. From Lake George 
some of the descendants of the fish that were introduced there were 
carried to the waters of the Wollondilly River and the Mulwarree 
Ponds near Goulburn. The Wollondilly River is the name given to 
the upper portion of the Hawkesbury River, and there is nothing, 
therefore, to prevent the Murray cod from becoming an inhabitant of 
fresh waters of the last-named river and its tributaries. Amongst 
other fish, and indeed among themselves, cod have very destructive 
characters, greedily devouring any fish that comes in their way. 
Nevertheless, nearly all kinds of fishes are equally destructive. The 
life of all fishes seems to be one of hide and seek. 

One of the most toothsome of Australian fresh-water fishes is, 
undoubtedly, the golden perch. It is common in all rivers and water- 
holes and swamps that are intersected by deep water. It is a very 
beautiful fish ; the general colour of the back is a bright green, the 
sides are a rich golden yellow, the head, when the fish is in season, 
has all the colours of the rainbow. In some specimens, the belly is 
white, in others it is red. The pupil of the eye is purple surrounded 
by a white ring. These colours only appear in the adult fish ; the 
young are far more sombre in colour. For stocking ponds these fish, 
being natives, are equal if not superior to any that could be imported. 
The flesh is white, delicate, and of good flavour, and in weight they 
run to about 7 lb. 

Of the silver bream, sometimes called the silver perch {Therapoyi 
Richardsoni) , the Rev. J. E. Tenison- Woods says ‘^This is the 
perfection of fresh-water fishes, extremely rich and delicate in flavour.^’ 
In weight they rim to about 5 lb. or 0 lb. They prefer running water 
in which to dwell. In the interior during dry seasons when the rivers 
and creeks become chains of ponds and billabongs these fish are found 
to be as healthy and in as good condition as the golden perch, and it 
is highly probable they would submit to pond culture equally with 
their golden brethren. They are found in all the tributaries of the 
Murray. 

The perch of the old colonists is of a silver grey colour, darker on 
the back, and turning to white on the belly. This, the common perch, 
is to be met with at the head and in the tributaries of all the rivers in 
the Eastern Slope of the Great Dividing Range. In the Western 
Slope, in the watershed of the River Murray, is a fish very similar, 
known to scientists as Macquarie’s perch. Both of these are catalogued 
among edible fishes, and afford excellent sport for fishermen who 
dwell in proximity to these rivers. They give great sport. When 
hooked they fight for freedom and dispute every inch over which they 
are hauled. They love deep holes where it is quiet and shady. In 
some of our fresh water creeks that are covered over with aquatic 
weeds, with here and there an opening, or, as it is sometimes termed, a 
breathing hole — in these holes the largest perch are to be found, and 
a black cricket dropped into such a place is sure to attract the largest 
fish in it. These common perch are not particular as to the waters 
•they frequent. I have caught them in the salt water estuary of the 
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Clarence Eiver as well as in the brackish and fresh water higher up 
towards the head. I have caught them from 4 lb. to 6 lb. After a 
flood they are to be met with in the shallow waters, where they have 
been left behind, and there they remain till the waters dry up. From 
such places enough small fish could be taken to stock any ^heet of 
water required. 

Mullet. 

In the waterholes in and about Marrickville (Sydney) which have been 
made by the removal of clay for brick-making there are large numbers 
of fresh water mullet that have been carried there when the flats have 
been flooded. In these holes the fish thrive and multiply. Speaking 
of these fish J. Douglas Ogilby says : — Few, if any, fishes can be 
more easily domesticated than those belonging to the Mugilidsd 
(mullet family). . . . Their hardiness, their adaptability to the 
various conditions of life, their indifference to the density of the 
element which they inhabit, the fact which has been proved that they 
breed and thrive equally well in enclosed fresh water ponds as under 
normal conditions, the ease with which they may be brought to 
perfection at a minimum of cost, since no artificial method of supplying 
food would be required, all point to our grey mullet as the pioneer of 
a fishing industry.’^ If all this be true, there is surely no better fish 
for the purpose for which I write than this same grey mullet. If such 
fishes as the varieties of perches and mullet can be had with so little 
trouble why advocate the introduction of foreign fishes into our waters? 

The Gouraini is a foreigner, and is said to be one of the best 
flavoured fresh water in the East Indian Archipelago. It is a native 
of fJava, Borneo, Ac. It has been successfully carried to The 
Mauritius and to South America. Therefore there wmuld not be much 
trouble to introduce it into Kew South Wales. The family of fish to 
which the Gouraini belongs appears to have been designed by nature 
for the purpose of being transported from country to country. 

‘^They have a kind of supernumerary gill in a cavity to itself which 
enables the fish to live for some time out of water. In the accessory 
bronchial cavity there is lodged a laminated organ which evidently has 
the function of assisting in the oxygenisatioii of the blood. This 
accounts for the ease with which some can be acclimatised and trans- 
ferred from pond to pond.” The Gouraini, when full grown, weighs 
from 8 lb. to 10 lb. 


BEFERENCE TO PLATE. 


1. Umbrella Grass (Ci/perns altenv folia)* 

2. Water Plaintum (Alisma plantago), 

8. Arrow-bead {Sag it tar la), 

4. Water Starwort. 

6. Canal-weed, 

6. VaUisneria spiralis (female plant). 

7. Millefoil. 

8. Water Lily (Ngmph(Ba alba), 

9. Water Lily {N. odorata). 


10. Anncbaris. 

31. Pond-weed and Pond-snail. 

12. Bullrush (Bobibobi). 

13. Australian Perch. 

14. Murray Cod. 

15. Grey Mullet. 

16. Australian Gudgeon. 

17. Fresh- water Mussels 
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A Discussion on Fodder Crops. 

Thb following* extracts are from the report in the Farm and Ranch of 
a conference of Texan pig^breeders. The points touched upon hav^e 
so much in common with the system of paddock feeding pigs in New 
South Wales that it is thought tha facts elicited in the discussion may 
prove instructive to those engaged in the pig industry in the Eastern 
Division of this State. 

Colonel Stokes, of McKinney, gave his experience in pasturing pigs 
by saying he had to furnish the land and the other fellow furnished 
the pigs and did the work. 'He advised the man on his place to use 
just as large a proportion of wind and branch water as could be put 
into the pigs and make them weigh heavy, and his partner succeeded 
in doing this because the pork was raised for less than 2 cents per lb. 
Pasture must be used with the pig, regardless of cheap corn. When 
com falls to 20 cents a bushel, he urged feeding all the pasture 
possible to make a growthy pig. This is what he called his wind 
and branch water treatment.’’ He used oats, barley, rye, and lucerne. 
The more of it the less trouble. We can raise pigs on this feed alone, 
and fatten or harden them on corn, but I believe in grazing them and 
at the same time feeding one or two ears of corn (maize) daily, and 
then finish with all corn.” 

Question : What is the cost of raising pork at your place ? 

Answer: One and three-quarter cents a pound (^d.), all 
expenses covered, including labour, taxes, and rent of land. 

Mr. Henry declared that the value of pasture for pigs could not be 
overestimated. He spent £110 one season fencing in pasture for eight 
brood sows and got back the cost of the pigs and the fencing, with 20 
per cent, profit on the investment, the first season. He lets the pigs 
come the 1st of October (that would be in, say, April in New South 
Wales) and the Ist of April (October in New South Wales) and runs 
them at both seasons on wheat as first pasture. In his opinion, wheat 
at the right stage is better for pigs than lucerne. The pigs prefer it 
to lucerne on his place, though he uses both. In this way he raises 
two litters of pigs each year, averaging last year 208 lb. each. The 
secret of* success in pig-raising is fencing for the pigs. He estimates 
that with this system of pasturage a 2()0-lb. pig can be raised and 
fattened on pasture and 6 bushels of corn. The wheat pasture does 
not cost anything, because a grain crop can be secured from it. When 
he remarked that lucerne was the king of all plants, and that he 
appreciated it fully. Secretary Simmons spoke, up and declared that 
Mrs. Simmons prepared tea for his use from this king of forage crops. 
3ome one asserted that pigs gathered maize cheaper than it could be 
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pulled and fed to them, and thought it necesjsaiy to give them the 
run of the corn-fields, but this suggestion did not meet with general 
approval. 

Question : How do you like rape as a feed for sows and young 
pigs? 

Mr. Edmonson answered this by request of the chair, saying that 
he had had three years^ experience with the crop, and the only objec- 
tion found to it was its tendency to loosen the bowels as all green 
feed would. '‘I like it better and better every year,’’ ho said finally, 

and pigs eat it freely in winter, when there is nothing green to be 
had. They even dig up the roots and eat them.” 

Question : When do you sow rape ? 

Answer: At the same time as I do turnips, and in drills. It 
stands hot weather well. 

Col. Coffee then discussed the question by saying : The pig cannot 
have too much pasture. The pig-grower must quit depending on 
corn. We came here to swap experiences, and I am going to tell you 
how I manage my pigs. I have lucerne and wheat for pasture because 
wo are in the pig business for money. Last year I had a patch of 8 
acres of sorghum, and I cut and fed it when it was mature and sweet, 
because I find that there is little substance in sorghum when it is so 
young and tender. I want the saccharine in my cane before I cut it. 
Wheat and lucerne were knee high last spring on my place, and the 
hogs liked the lucerne much better than they did the wheat. You 
could hardly drive them off the lucerne on to the wheat. I had 
120 pigs in this field. The greater variety for pigs the better, I 
believe in variety on the farm. Plant lucerne, plant pigs, plant sugar 
beets. A pig is just like a man. He needs variety, and in securing 
this variety wo must not overlook the pie melon. The pie melon is 
almost as good for a man as it is for a pig. If you people here lived 
north of Mason and Dixon’s line and could grow pie melons that 
covered the earth with their fruit, you would grow them for the people 
to eat,” 

The pie melon doe.s not do so badly in this State. In another part 
of this issue, Mr. Peacock, of Bathurst Farm, shows a patch, which 
returned 57 tons 10 cwt. of melons this season. 

A Member : I believe in variety for the pig, but don’t want too 
many crops. I love pig so well that my wife says I squeal if she wants 
50 dollars, and that I even grunt in my sleep. I planted cotton for 
ten years, and I was in debt until I gave it up. I do not owe any 
man a cent, now, and I believe the pig got me out of trouble, and I 
am going to stay by him and stay out of debt. 

Secretary Simmons : Whether or not pastures are over-estimated 
depends on the man. I do not think that any man can raise a pig 
on pastures alone. I do not believe that pastures alone make a pig of 
good weight. Time is too short on which to raise a pig to depend on 
pastures alone. Prom what I can see some of these lucerne people 
are a little off in their feed facts. It takes maize along with pasture 
to make 200-lb. pigs from spring of pigs during the season. 
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Question : How often do you feed your pigs ? 

Answer : At least twice a day, and give them maize or some 
grain each time. 

Mr. Hudson, of Ellis county, reminded the breeders that they should 
not forget to grow mangel wurzels for their pigs. The farmers of his 
neighbourhood had grown 20 tons per acre during the past fall. They 
make good cow feed, and they sold on the market for nearly £1 per 
ton. He recommended that they sow the seed in spring, and at the 
rate of 4 or 5 lb. per acre, using Planet Jr., or some other machine, 
for putting the seed in. The plants should be left 1 foot apart in 
drills, rows feet wide. 

Pig and Fruit-growing. 

Mr. Jarrett, of Dialville, in East Texas, representing a combination 
of fruit and pig-growing interests, stated the situation as he had found 
it among the more progressive fruit-growers of his section. He said, 

We are growing as fine peaches and tomatoes as anyone, and find 
the pig profitable in connection with them. We have a great pig 
country. Peas sown broad-cast make large crops, peanuts, sorghum, 
and mast (acorns), together with spring and braneli water of the best 
quality, give us many natural advantages. JMany of our pc'ople are 
interested in pig-raising, and we are growing tluun on a small scale. 
Several from East Texas are here seeking information ; but I will give 
you, my experience. I sowed 21 acres to rape last fall. Tlie October 
freeze killed it. I had not grazed it, and it was 0 inches high, and 
seemed to be doing well until it was killed. It seems totally dead. I 
think dry weather, with the frost following, killed it. We have a fine 
sweet potato country, and I fattened fifty head of pigs last season on 
sweet potatoes. The cow-peas cost very little. Sow the cow-peas in 
June, using the speckled kind, because they do not climb on the 
orchard trees. In cultivating the peas, the orchard is cultivated. We 
must cultivate the orchard anyhow. I had 50 acr<is of peas, and 
turned the pigs in on them in August ; but they could not eat all of 
them. I saved 8,000 or 10,000 lb. of peas that were picked at a cost 
of 40 cents per 100 lb. The pigs were turned from the peas into 
the peanuts, giving a succession of feeds. I find it ea.sy to get the 
growth ; but I want to know the very best combination of feeds to 
mix with peanuts and cow-peas for fattening pigs.'’ 

This question appears to have been overlooked, or tlie reply has been 
missed by the reporter. As applied to the conditions of New South 
Wales, pea-nuts are a cheap, easily-grown food in many districts. It 
is said, however, that they have a tendency to produce oily pork and 
soft bacon. Cow-peas would probably balance them to a certain extent, 
but, in paddock feeding, the cow-peas and the pea-nuts would scarcely 
be grown on the same area, and the pigs might therefore not eat due 
proportions of each, as they will when cow-peas are sown with maize. 
If it is desired to use pea-nuts and cow-peas with stye pigs, it would 
be necessary to add grain, say one part wheat or barley, and two parts 
maize, to produce the best results, or artichokes or sweet potatoes, if 
available early enough, might be used with them. 
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Weeds of New Soutlj Wales. 


By J. H. maiden. 

Government Botanist, and Director of the Botanic Gardens, Sydney. 

The Buffalo Burr {Solanum rostratum, Dunal). 

(Previous references : March, 1904, p. 246; April, p. 316.) 

Botanical Name, — Solanum, the Latin name for a herb called Night- 
shade or Banewort/^ Solanum being the botanical name for the plants 
commonly known as “Nightshade’^ in Britain; rostratum, Latin, 
beaked, in allusion to the beak-like appearance of one of the stamens, 
as shown in the drawing. 

Vernacular Name . — Buffalo Burr.” Called “Burr”* from the 
fruit, which was “doubtless spread to some extent by the buffaloes, as 
it has been found along the buffalo wallows.” “Beaked Horse-nettle” 
is another name. The prickly Solanums are often called “Horse 
nettles” in the United States, on the lucus a non lucendo principle; 
the meaning of the adjective “beaked” has already been given. 
“Sand Burr,” because it prefers sandy land; it is also called “Rocky 
Mountain Sand Burr.” Sometimes called “Spiny Nightshade.” 

Botanical Description. — Annual, densely stellate-pubescent witn 
5-8-rayed hairs, usually copiously armed with yellow subulate prickles; 
stem erect, branched, 1 to 2\ feet high ; leaves ovate or oval in out- 
line, irregularly pinnately 5~7-lobed or 1-2-pinnatified, 2-5 inches 
long, petioled, the lobes mostly oblong, obtuse ; flowers racemose, 
yellow, about 1 inch broad; racemes lateral, pedicels stout, 8-6 lines 
long, erect both in flower and fruit ; calyx densely prickly, surround- 
ing and wholly enclosing the berry, the prickles becoming as long as 
the fruit, or longer; calyx lobes lanceolate, acuminate; corolla about 
1 inch broad, slightly irregular, its lobes ovate, acute; stamens and 
style declined, the lowest stamen longer with an incurved beak ; fruit, 
including its prickles, 1 inch in diameter, or more. 

Fodder or other Uses . — I have vainly searched for any use or 
redeeming feature that I can ascribe to this bad weed. 

How to get rid of it . — The burr or fruit is a spiny ball, full of black 
seed. It becomes attached to passing animals, hence its liability to 
rapidly spread. “It is often blown about as a tumble-weed in the 
prairie region of the United States.” 

It is an annual, and should be pulled up or mown down before it 
matures its seeds. If, therefore, people recognised it and pulled it up 
before seeding, it could be destroyed in one year. It is stated to be 


c 


' “ Bur"’ is the Amer.can spelling. 
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expected to be an impurity in West American Alfalfa (lucerne) and 
clover seed.” It is a matter of common knowledge that rubbish-heaps 
in the vicinity of townships are allowed to propagate weeds unchecked, 
it being simply nobody’s business to eradicate them. One of the 
Farmers’ Bulletins of the United States Department of Agriculture, 
speaking of this as the way in which the Buffalo Burr has often been 
spread, says: Similar instances might be multiplied; in fact, 
probably the majority of the cities and towns of this country are 
narbouring noxious weeds which should be destroyed in simple justice 
to the farming communities which aid most directly in supporting the 
prosperity of th^se towns.” These observations can with justice be 
applied to New South Wales also. One Bulletin says it has been 
transported in packing materials. In the United States it is looked 
upon as likely to occur wherever western grain is handled,” and I 
am afraid we may trace its advent here to dirty seed-wheat or dirty 
chaff. It is recognised as a bad weed in the United States, and a 
number of experiment stations have published warnings concerning 
it. 

Where found , — Native of the United States of America, originally 
growing on the western plains, close to the mountains, from Mexico 
northward. The Buffalo Burr has been working eastward until it is 
now found in many States east of the Mississippi River, and has even 
crossed the ocean, threatening to become a troublesome weed in 
Germany, 

Only recently I announced this as a new Australian weed making 
its appearance at Boggabri in this State. Shortly afterwards it made 
its appearance at Yass. 


REFERENCE TO PLATE. 

A. Imperfectly expanded flower, showing the beaked stamen to which the plant 
owes its specific name. One of the petals has also a clawed or beaked appear- 
• ance. 

B and 0. Two seeds, greatly enlarged, showing their irregular shape and tuberculate 
surface. 

n. Flower, showing the cluster of prickles under the calyx. 


Is THE Tree Tobacco Poisonous? 

Wild Tofcacco,” Tree Tobacco/^ (Nicotiana glauca, Grah,) 

This is a plant abundantly acclimatized in the hot western districts, 
and found as far east as Scone and other places. It forms a tall 
slender shrub or small tree. Notes will be found on it in the Gazette 
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for January, 1897, p. 15, and for April, 1901, p. 479. In the former 
reference Professor MacOwan, of the Cape (where the plant is a 
native), was in some doubt as to whether it is poisonous to ostriches. 
In a recent number of the Cape Agricultural Journal, October, 1903, 
p. 397, Mr. D. Hutcheon, the Colonial Veterinary Surgeon, states 
specifically that the plant is poisonous to cattle, sheep, and ostriches. 
As the plant is so abundant in this State, and I have no reports of its 
poisonous nature here, I reproduced Mr. Hutcheon^s report. I would 
ask correspondents to keep the plant under observation, and report 
any suspected cases of poisoning. 

It would appear that a very small quantity is required to produce its 
poisonous effects. 

Mr. S. Hobson says : — - “ I have seen sixty young ostriches die in 
a few hours from eating the seeds of the wild tobacco that had got 
mixed with their food. One seed is certain death to a chick up to a 
month old. I have seen big ostriches die from eating the chips and 
pieces of bark, where the men have been cutting spars. It seems 
deadly to the ostriches in any form, but, strange to say, I have seen a 
flock of sheep passing through the district eat it with evident relish 
and suffer no ill effects.’’ 

Mr. A. H. Schmidt, of Bloemfontein, says : — I had a young tobacco 
tree growing on my dam wall. A span of oxen got on to the wall one 
day, and although they were driven off as soon as they were observed, 
some had already eaten a few of the leaves, with the result that within 
seven hours one died, and before night four more were dead.” He 
says, further, I know of two transport riders who lost in the town, 
here, twenty-one out of twenty-eight oxen. The oxen were hungry 
and fed on the wild tobacco tree.” He adds, I am of opinion that 
this plant is only poisonous at a certain time of the year.” 

lliis plant is very fatal to ostriches of all ages, both in the green 
and dry condition, but they are more liable to eat it after it is cut. 

Symptoms . — There is first spasmodic contraction of the voluntary 
muscles, followed by stupor ; the birds sit down and throw their heads 
about ; finally the neck is doubled right back and the head laid on the 
body, death being due to coma.” 

Treatment . — “ Castor-oil is recommended to be given at once by the 
majority of experienced ostrich farmers. Some are of opinion that 
almost any oil would have a beneficial effect. R. Gavin, in addition to 
giving castor-oil, recommends that the birds be placed in cold water.” 

James H. Biggs says: — Wild tobacco does not appear to be 
poisonous to other animals, which seldom eat it. As a youngster I have 
many times sucked the juice from the blossoms, which is sweet. 
Baboons eat it with evident relish, and it has no apparent bad effect 
on them.” He has every confidence in the efficacy of oil if given early. 
He used salad-oil. 
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Two Garden Plants Suspected op beinc Poisonous to* 

Stock. 

The following notes are based on a paper by the Colonial Veterinary 
Surgeon, Mr. D. Hutcheon, in the Cape Agricultural Journal of‘ 
October, 1903 : — 

1. The Oleander [Nerium Oleander, Linn.) — The opinion seems to* 
be that Oleander leaves undoubtedly poison stock. The case of the 
recent death of a valuable Government Clydesdale stallion is quoted. 
Professor MacOwan gives the following note : — 

Nerium Oleander, L., well-known in gardens by its specific name 
only, is actually poisonous, and has been the subject of research by 
many pharmacologists. The active principle in the leaves resembles 
that of Digitalis, the foxglove, and reacts directly upon the heart, 
stopping its action at the moment of expansion. As little as *25 of a 
milligramme is suflScient to paralyse the movement of the heart in a 
lively frog. In the Gardeners* Chronicle iov 28 May, 1881, p. 696, there 
is quoted a case of a fine healthy mare being poisoned and dying within 
twenty-four hours after eating a single tuft of the leaves. An instance 
is recorded of a party of twelve soldiers, who cut from an Oleander 
tree skewers on which to roast their ration of meat, and the poisonous 
principle transferred to the food proved fatal to seven out of the 
number. The Oleander is a native of the whole Mediterranean region, 
and is one of the most widely cultivated ornamental shrubs throughout 
the temperate zone. Nerium odorum, L., the ^Kunnar' of India, 
possesses similar poisonous properties, the bark of the root being 
especially virulent. It is the commonest rat-poison used in the 
Presidency of Bombay, and has often been brought into notice as the 
drug employed in cases of suicide,’^ 

2. Cestrum nocturnum, Linn. — This is a South American tall shrub,, 
common in gardens. It has greenish-yellow flowers, and it fills the 
atmosphere at night with its heavy perfume, hence its specific name. 
It is common in Sydney gardens. A report is giv^n of a case of 
suspected poisoning of a Jersey cow by this plant. The cow ate the 
trimmings of a hedge which had been thrown into the field where she 
was grazing. 

In the Gazette for October, 1895, p. 676, 1 reported a suspected case 
of cattle-poisoning near Sydney through eating the leaves of the 
orange-flowered Cestrum (C. aurantiacum, Lindl.) 

All the Cestrums should, in my opinion, be put on the suspected 
list, and domestic animals should be kept from them. I would point 
out that as a matter of common observation stock will often not touch 
a green plant, while leaves of the same tree which have been cut or 
broken off and allowed to wilt are acceptable to them. Whether a 
process of fermentation goes on in the fading leaf which renders it 
more palatable, I do not know, nor whether certain poisonous prin- 
ciples are formed in increased quantity in the leaf as it withers. It is- 
better to be on the safe side with Cestrum, 
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Canadian and British Dairy Legislation. 


M. A. O’CALLAGHAN. 

In last issue I referred to the measures that are being taken in 
•Canada and Great Britain to protect the interests of the dairy pro- 
ducers and manufacturers and shippers of butter. I now reproduce 
from the Canadian Butter Act and British Butter Bill some of the 
clauses which are of special importance to the dairy producers in this 
State, seeing that until they have similar legislation here our dairy 
farmers and butter manufacturers remain at the disadvantage of 
being exposed to practices which have the effect of injuring the 
reputation of their products and restricting the expansion of trade 
^abroad. 

Canadian Dairy Legislation (extracted from ‘‘The Butter Act, 1903”). 

1. This Act may be cited as “ The Butter Act, 1903.” 

2. In this Act, unless the context otherwise requires — (a) “ Creamery ” 
means a place where the milk or cream of not less than fifty cows is manu- 
fac tun'd into butter ; (6) “ Dairy” means a place where the milk or cream of 
Jess than fifty cows is manufactured into butter in a building equipped with 
proper appliances ; (c) “ Butter ” means the food product commonly known avS 
butter, which is manufactured exclusively from milk or cream or both, with 
or without the adtlition of colouring matter, common salt, or other harmless 
preservative; [d) “ Creamery Butter ” means butter which is manufactured 
in a creamery ; (e) “ Dniry Butter” means butter which is manufactured in 
a dairy ; (/) ‘'Renovated Butter” or “Process Butter” means any butter 
which has been mebed, clarified or refined, and made to resemble butter. 

3. No person shall manufacture or import into Canada, or offer, sell, or 
have in his possession for sale any butter containing over 16 per cent, of 
wat/Or. 

4. No person shall mix with butter any acid, alkali, chemical, or other 
substance whatever, which is introduced or used for th#> purpose or with the 
•effect of causing the butter to absorb water or any part of milk or cream. 

5. No person shall manufacture, import into Canada, or offer, sf'll, or have 
in his possession for sale, any oleomargarine, butterine, or other substitute for 
butter, manufactured wholly or in part from from any fat other than that of 
milk or cream. 

6. No person sliall manufacture, import into Canada, or offer, sell, expose, 
or have in his possession for sale, any renovated butter, process butter, or 
butter which has been treated in the manner described in section 4. 

7. No person shall brand or mark the word “creamery,” or any combination 
of words which includes the word “ creamery ” upon any box, package, or 
wrapper containing butter, unless the butter contained in the box, package, 
or wrapper consists wholly of creamery butter manufactured at one place. 

8. No person shall sell or offer, expose, or have in his possession for sale, 
any butter contained in any box, package, or wrapper upon which the word 
“creamery,” or any combination of words which includes the word “crenmery,” 
is branded or marked, unless the butter contained in the box, package, or 
wrapper consists wholly of creamery butter manufactured at one place. 
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9. Nothing contained in sections 7 and 8 of this Act shall apply to butter 
in rolls, prints, or packages of less than twenty-five pounds in weight, not 
intended for export, provided the said butter is manufactured in a building 
equipped with the appliances used in creameries. 

10. Every person who, by himself or through the agency of any other 
person, violates any of the provisions of this Act, shall, for each offence, upon 
summary conviction, be liable to a fine not exceeding fifty dollars, and not 
less than ten dollars, if such offence is a violation of any of the provisions of 
sections 3, 7, or 8, and not exceeding four hundred dollars, and not less than 
two hundred dollars, if such offence is a violation of any of the provisions of 
sections 4, 5, or 6, together with the costs of prosecution ; and, in default of 
payment of such fine and costs, shall V)e liable to imprisonment, with or with- 
out hard labour, for a term not exceeding three months, unless such fine and 
the costs of enforcing it are sooner paid. 

11. Any person charged with the enforcement of this Act may enter any 
premises to make examination of stock or packages and the marking thereof, 
whether such stock or packages are on the premises of the manufacturer or 
owner, or on other premises, or in the possession of a railway or steamship 
company ; and any person v/ho obstructs or refuses to permit the making of 
any such examination shall, upon summary conviction, be liable to a penalty 
not exceeding five hundred dollars, and not less than twenty-five dollars, 
together with the cost of prosecution, and, in default of payment of such 
penalty and costs, shall be liable to imprisonment, witli or without hard 
labour, for a tenn not exceeding six months, unless the said penalty and costs 
of enforcing it are sooner paid. 

The Act thus prohibits the importation and manufactnre of any 
butter substitutes^ whether milk-blended butter or margarine. It 
also prevents the manufacture of butter containing more than 16 per 
cent, of water. The purity of Canadian butter should, indeed, be now 
assured. The Act also guards against the misuse of the word 

creamery.^' 

Extracted from the Sale of Butter Bill now before the British 

Parliament : — 

1 . — (1) It shall be unlawful to manufacture, sell, or expose for sale any 
butter containing more than 16 per cent, of water, or any butter to which 
any substance has been added whereby the amount of water in the butter is 
increased, and if any person manufactures, sells, or exposes for sale, any 
butter in contravention of this section, he shall be liable on summary 
conviction for the first offence to a tine not exceeding twenty pounds, and for 
the second offence to a fine not exceeding fifty pounds, and for the third or 
any subsequent offence to a fine not exceeding one hundred pounds. 

(2) Butter the sale of which is prohibited under this section shall be 
included amongst the articles on the importation of which penalties are 
imposed by section 1 of the ‘‘Sale of Food and Drugs Act, 1899,” and that 
section shall apply accordingly. 

2. — (1) An officer of the Board of Agriculture and Fisheries shall have 
power to enter at all reasonable times any premises in Great Britain in which 
that officer has reasonable grounds for supposing that butter is made, treated, 
or manipulated in contravention of this Act, and to inspect any process 
therein and to take samples for analysis. 

(2) The like powers shall be exercised in Ireland by an officer of the 
Department of Agriculture and Technical Instruction for Ireland. 
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Dairy Cattle Records. 


M. A. O’CALLAGHAN. 

Some interesting figures regarding the milk and butter records of 
cattle of various breeds are given in Bulletin 102 of the Wisconsin 
Agricultural Experiment Station. 

The records cover a period of four and a half years. The breeds 
represented were Guernsey^ Jersey, Holstein, Shorthorn, and Red 
Polled. 

The highest average yield for a year was made by a Jersey cow, she 
having given 7,621 lb. of milk and 474 lb. of butter-fat. 

The average butter-fat yields are as follows : — 

lb. per annum. 

Red Polled (one cow) ... 46P81 butter-fat. 

Holstein (five cows) ... ... 851*62 ,, 

Guernsey (nine cows) ... 319*35 „ 

Jersey (twelve cows) ... 301*13 „ 

Shorthorn (eleven cows) ... 281*73 „ 

The average net profit returned by cows of these breeds decreased in 
the same order from £11 78, (Red Polled) to £7 4s. (Shorthorn). 

Regarding the food of these cow’s, the report says : — ‘^The general 
plan of feeding adopted has been the one which we consider the 
fundamental requirement in the successful management of a modern 
dairy, viz., to feed each cow on as much rough feed as she will eat up 
clean, and, in addition, such amounts of the available common con- 
centrated feeds as she will give returns for in production of milk 
without any material change in live weight, the character and amounts 
of grain feed being, therefore, adjusted according to the peculiar 
characteristics of each cow. Fed according to this system, our cows 
have made very creditable returns in the production of milk and 
butter-fat during the period under investigation, viz., on the average 
for the thirty-eight cows and for four years 7,340 lb. of milk and 307 
Ib. of butter-fat, equivalent to 370 lb. of butter per head annually. 
Our studies of the data showing the production and feed consumption 
of the cows in our herd have led to a consideration of many points of 
interest and importance to dairymen.’’ 

The weakness in these figures from a breed test point of view is the 
great difference in the numbers of cows of each breed, varying from 
one Red Polled to twelve Jerseys. 

The Red Polled is, in my opinion, a good bit above the average cow 
of that breed ; but in saying this, I do not mean to convey the opinion 
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that Eed Polls are not good dairy cattle. Some of the finest looking 
young dairy cows I have lately seen are a bunch of cross-bred Bed 
Polls by the Government imported Red Polled bull Dairyman. 

The records put up by Lord Rothschild's Red Polled herd, however^ 
speak out much more strongly for this useful breed than anything we 
can show down in this Antipodean world. Thirty-seven cows in the 
Irving Park herd during 1908 gave an average of 7,007 lb. per head. 
The highest yield was 10,387 IB., given in 336 days, by the 6-year old 
cow Peaceful. 

A Guernsey Becord, 

When it comes to individual records, however, the Guernsey cow, 
Charmante of the Gron, No. 14,442, knocks out all other authentic 
yields. She calved in October, 1902, and began her record on 11th 
October. In twelve months she yielded 676*46 B). butter-fat, equal to 
789 IB. of butter. The testing and weighing of the milk was carefully 
supervised by the New Jersey Experiment Station. This remarkable 
cow was born in England ; but she was sired in Guernsc^y, after which 
her dam was imported into England. In 1901 Charmante of the 
Gron was imported into the United States. During the time the 
record was being made she consumed 172*6 IB. bran, 833 IB. gluten, 
160 IB. cotton seed meal, 58 IB. maize meal, 58 lb. middlings. This 
works out at 8 IB. per day. She also was given in summer, besides 
pasture, some oats and peas, clover, lucerne, and corn, and in winter 
she was fed ensilage (maize), mangels, and mixed hay as bulk fodder. 


Our Dairy Industry. 

The following remarks, taken from a recent report of one of my field 
assistants, illustrate briefly the condition as well as the curse of our 
dairying industry. 

Writing of three factories in one district, he says : — 

No. 1 factory is getting a considerable amount of inferior cream. 
All the cream is graded, and the inferior cream is churned by itself, 
hut not hooked as second class nor 'paid for as such. 

No. 2 factory grades all cream pretty strictly and pays a lower price 
for inferior cream. 

No. 3 factory does not grade the cream received, but mixes all 
together and makes but one quality butter. 

Out of the three factories there is thus but one worked on right 
lines. The two factories that pay the same price for inferior cream 
as for good cream are doing an injustice to the good suppliers, and 
are injuring the industry by encouraging, through a high price, the 
producers of inferior cream to continue their present methods. 

It should be made illegal to thus rob the good producer and give 
the plunder to the bad one. 
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Report of the Commercial Agent on New South 
Wales Butters in London. 


In last issue there appeared a special report by Mr. 0. C. Lance, 
Commercial Agent for New South Wales, on the condition on arrival 
in London of butters shipped from this State. 

Hereunder Mr. Lance furnishes a report on twenty-two brands of 
butter shipped per R.M.S. Moldavia : — 

Butter Report, 4th Maeuii, 1904. 

Butter ex R.M.8. MohkiHa. Arrived London 19th March, 1904. 


No. 

Paokin^f. 

Flavour. 

Make. 

i 

Colour. 1 

! 

Salting. 

Condition. 

1 

Good . . 

Irre^nilar, but mostly 

tfOtXl. 

Good texture 

Correct . . 

Correct . 


2 

Correct 

Irregular, cornuion 

Fair texture, but 
mottled. 

„ . 

" •• 


S 


Ooininon . , 

Good te.xture 

Rather 

high. 

" •• 


4 

Not ><00(1, to}) not 
rolled. 

Tallowy, atfected by heat 

Fair texture, hut 
too much mois- 
ture. 

( .’orrec't , . 

” 

Heated. 

f) 

GocmI 

irregular, some (piite 
good, other common. 

GocmI texture 

” 


No heating 
noti(‘e<l tl 
week. 

6 


Common . . 







(,’ommon, tending to 
raneiditv on outside. 





8 

- 

Tallowy ami common, 
affected l)V heat. 




Heated. 

9 


Common . . 

T. 




10 


Good 





11 


Common 

Fair te.xture 




12 

„ .. 

1 ( ^)mmon, not up to usual 
' standard. 

Good texture 




13 

Fair 

I Improved, hut still com- 
j mon. 

Fair texture, but 
too much moist- 
ure. 


Rather 
too salt. 

i 

14 

Goo<l, but i>a])er too 
thin. 

I Good, clean flavour 

Good texture 


Correet. 


15 

Fair 

' Very fair . . 

i I 

1 1 

Good texture, but 
mottled and 
rather moist. 


" ■' i 


10 

Fair, but paper too 
thin. 

[ Common and tallowy, i 
1 affected b.y heat. | 

Not good texture. 
Mottled. 



Heattxi. 

17 

Well }fot up 

i Good, but behind usual 
; standard. j 

Good texture 




18 

Good ; 

Common and tallowy .. 

Fair texture, bul 
mottleii. 



Heatetl. 

19 



Common and slightly 
lishy. 

Good texture 




20 



Good and even, but not 
quite so choice as usual. 


i 



21 

Correct 

Fishy 





22 

Bad ; not rolled on 
top. 

Common, and tending to 
rancidity. 

Bad texture. 
Mottled. 

"l 




The butters generally show signs of having been affected by hot weather and insuffi- 
cient care of cream. 


London, 25th March, 1904. 


CHAS. C, LANCE, 

Commercial Agent. 
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Speaking of our New South Wales butters ex Moldavia generally, 
Mr. Lance says they show marked evidence of having been made 
under conditions of insuflScient refrigeration, and want of the proper 
protection of cream from the effects of hot weather before delivery. 
Heating during transit to cold stores is also evident in several cases. 

Mr. Lance adds : I should judge the average intrinsic value of 
the butters this week as 28. per cwt. below what they were two and 
three weeks ago. But as evidence of what can be done, I would again 
mention the ^Unara’ butter made in such a hot district as Byron Bay, 
and which, though not as choice this week as it generally has been, is 
still very good, sweet, and even. When it is remembered that this is 
the largest line of butter arriving, and amounting to 1,200 to 1,500 
boxes weekly, this result will be deemed worthy of special remark.” 

For the purpose of illustrating this point, Mr. Lance took a photo- 
graph of an average box of butter which arrived in good condition, 
and a photograph of some boxes which had not been made under the 
proper conditions and with sufficient care to withstand deterioration 
even in transit to the port of shipment. Where in one case the 
carefully made and handled butter opens up with the brand perfectly 
clear and legible, in the other there is disclosed upon removing the 
lid a smeary mass. In cases like the latter, not only is the sale and 
reputation of the butter prejudiced by the appearance, but the quality 
of the article is also affected, and in a much lesser degree this would 
happen even in cases where the rise of temperature was not evident. 

In explanation of the terms used in describing the butters reported 
upon, Mr. Lance states : When I speak of a brand as heated, I 
mean that it has this appearance in a more or less marked degree.’’ 

In Canada the Chief of the Dominion Government Dairy Service 
has been suggesting improvements to makers of butter for export. 
The chief complaint is that of irregularity of quality, and the cause of 
this defect is held to be due to the fact that the butter is not kept 
cold enough at the creameries, is exposed to heat unnecessarily in 
transit to Montreal, and is not frozen properly at that point before 
being placed in the cold storage chambers of the steamers conveying 
it to this country. The remedy is to be found in better supervision at 
the creameries, on the railway, and at the port of shipment. 


The duration of the effect of Gkeen Manures. 

M. A. Peterman, in the Belgium Bulletin of Agriculture^ gives an 
account of experiments with a number of crops grown on soil which 
had been in grass, the sod being turned under, and on soil which had 
been under clean culture. The results indicated that the effect of 
green manuring is quite noticeable on early potatoes, less marked on 
late potatoes, still less marked the second year, and disappears the 
third. 
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farming for Profit. 


W. H. CLARKE. 

In embarking in agricultural pursuits, many people, young and middle- 
aged, set out with the idea that, unless their farming operations will 
return wages in cash, farming is a failure. This is only natural, and 
especially so in the case of a man who has been used to the regular, or 
comparatively regular, weekly or monthly cash income of a tradesman 
or clerk. All the same, it is, as will generally be found, not only in 
this State, but in any other country, an erroneous view. The first 
consideration of the man of small means who settles on the land should 
be to make a living on it. That is to say, he should use every effort, 
before he goes in for market crops, to produce, to as great an extent 
as possible, the food requirements of his family ; and, when he has 
settled, or partially settled, this important problem of living on the 
land, the question of monetary returns will settle itself. 

In numerous districts there are selectors whose sole aim is to get in 
some crop that will return cash, and they concentrate their energies 
upon that point to the neglect of everything else. The consequence 
oiten is that, after months, and, perhaps, almost a yearns incessant toil, 
and hard and uncomfortable living, the selector has for market, say, a 
crop of maize — possibly 400 bushels off the 10 acres he has almost 
burst himself to clear, sow, cultivate, harvest, bag and market. It 
netts him, say, 28. a bushel, which would be as good as ever he could 
hope for, and that makes £40. £40 cash is, at least, something real 

and tangible ; but at what actual cpst has that cash return been 
secured ? He may have had to buy the bulk of his vegetables, 
fruit, butter, milk, bacon, horse-feed, poultry, eggs, and all sorts of 
things for the house, or go without anything but the barest necessaries 
of bread and meat, tea and sugar, and let his horse almost die of 
starvation. If, on the other hand, he had spared himself the enor- 
mous effort — and that is, certainly, a mild term for it — of preparing 
the 10 acres for maize, and spent the time in getting half the area 
ready for potatoes, vegetables, fruit trees, a little plot of melons, straw- 
berries, tomatoes, and passion vines — to take the place of fruit until 
trees and vines bear — with patches of pumpkins, sweet potatoes, 
sorghum, artichokes for stock fodder, with the balance of the 5 acres, 
say 8, for hoed-in maize, he would not have had to work so hard. 
The money spent on the horse and plough of the market-crop grower 
could, in the case of the man who aims first at living, be invested, as 
feed became available, in a cow, a sow, and some poultry. Then, by 
the end of the season, while the market-cropper with his £40 cash 
would still have to go on spending money for household necessaries, 
the ‘‘ living man, who, after making due provision for his live stock 



552 


Agricultural Gazette of N.S. W. [June 2, 1904. 


and family requirements, may have only been able to send to market 
£6 or £7 worth of produce, has to his credit an increased asset in stock 
and a plentiful supply of home-grown food for his family and live 
stock. 

By the end of the second season the market-man may have the crop 
from twice his original area to harvest, which, on the same good 
conditions as the first year, would be £80 cash return, less twelve 
months’ expenses for the household necessaries which the other man 
does not have to purchase. 

The ^Miving’’ man, at the end of his second season, would have, on 
the same ratio, about twice the quantity of maize to market — £14. 
He may also have a dozen young pigs to sell ; and, since their food 
has been entirely home-grown, the £12 he gets for them is nett cash. 
He may also, from the natural increase of his poultry beyond the 
domestic table and egg requirements, have a few pairs of fowls and 
some eggs to market, and possibly a calf coming on to sell for as much 
as her mother originally cost. 

In the third year, at the same ratio, the market ’’ man would have 
cash returns from 30 acres, and under a continuance of the same good 
conditions would handle £120 cash. 

The living” man, at the same rate of progression, would have the 
cash from 9 acres maize, £36. From his pigs, now increased to four 
sows and a boar, he may have twenty-five young pigs to sell, another 
calf, and still more fowls and eggs, with perhaps the excess of vege- 
tables, melons, &c., which can naturally be expected to arise from his 
greater experience and skill in raising them, and as a result of 
increasing supplies of manure. While the market” man has still to 
make ready his 10 acres of extra land each year, the ^Miving” man 
would, to increase his market area by 3 acres and his feed area by 
1 acre per annum, have to do only 4 acres, and he would therefore have 
more time to devote to all his little side lines from which the principal 
comforts of his home and a good many odd pounds are derived. 

Thus year by year things would go on — the^^ market ” man striving 
all the time for cash and obtaining by expenditure of that cash most 
of the necessaries of his home, and the living” man, with every hour 
of his time pleasantly occupied in a variety of pursuits, with his home 
well supplied with wholesome and, to many city people, luxurious food, 
gradually working up to the point where his market returns — which 
he treats as a side line — balance his expenditure for clothing, tea 
and sugar, &c., butcher’s meat, ironmongery, tools, books, children’s 
schooling, and other necessary items. When that point is attained, 
everything else is profit, and the well-developed little property, though 
small in cultivated acreage, is a better asset than many a man can show 
after twenty years’ occupation of a well-salaried position in a city. 
This is, of course, assuming that everything works smoothly and that 
the cow does not break the fence and die of sorghum-poisoning, and 
the sow does not devour her litter and native cats do not decimate the 
poultry roosts, and gall worms or something levy too heavy toll on the 
crops. Disasters of this kind have all to be counted in, but to the man 
who depends for the bulk of necessities upon the diversified produce 
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of his own holding, the loss of a crop of potatoes, or even a series of 
calamities that involve in ruin half of his annual enterprise, does not fall 
with half the force that the loss of his crop by drought, flood, blight, 
or insect invasion will on the man who has only that single venture to 
depend upon. 

In selecting a site for settlement it may appear at first thought to 
the man who has always lived in a town that it is unwise to get too 
far away from the metropolis. As a matter of fact, there are innumer-^ 
able places within a day^s dray journey of the city where the settler is 
more isolated than if he were to go a couple of hundred miles inland. 

For the man who realises the possibilities of the systematic cultiva- 
tion of good soil, and has the business instinct sufficiently developed to 
stimulate him to the manufacture of products that can be marketed in 
the most concentrated form, distance from market is not half the 
obstacle that sluggish soil and expensive clearing actually are. Some 
people in search of land for occupation very often go about with a sort 
of fixed idea that the true index to a soiFs productiveness is the class 
of timber it is carrying in its virgin state. If they were to broaden 
this idea out so as to include the class of indigenous vegetation, they 
would be on very much safer lines. It seems to stand to reason that 
the soil where enormous blackbutts and other giants of the EucalyptuH 
family grow straight and dense must be good soil. So it generally 
is ; but the man of small means, who must of necessity get some crops 
as soon as possible, has a good many things to take into consideration. 
In the first place, despite the fact that the great, tall trees indicate 
abundant rainfall and largo stores of plant-food in the soil, with 
shelter from unfavourable winds, can he afford to clear such land ? 
It may cost anything up to £20, or even £d0, per acre. If one 
cannot afford to get the work done, but must depend upon his own. 
labour, the chances are that it may be several years before there 
is sufficient land ready for cultivation, and sufficient area exposed to 
the sweetening influences of the sun, to enable the settler to get even 
the scantiest returns ; on the other hand, where the selection is made 
in such country as is to be found along several of the main and branch 
railways — that is to say, in open forest country with only few trees to 
the acre, — the settler loses little time in preparatory operations, and is 
able, by reason of the greater degree of primitive sweetness of his 
soil, to get fair to good crops from the very jump. 

Thus, to the man who cannot afford to undergo a prolonged unpro- 
ductive period, as well as to the man whose muscles have not been 
trained to laborious bush-work, the country where grass is the principal 
indigenous crop is much to be preferred to land where the main natural 
growth is heavy hardwood timber or big brush. 

It may be contended that the regularity and abundance of rainfall 
in the timbered districts, as compared with the light and irregular 
rainfall of the central districts, more than makes up for the initial 
expense of settlement. If one goes carefully into statistical returns, 
and computes how much is lost in (say) a stretch of ten years through 
excessive moisture and inopportune rainfalls with what is lost through 
droughts during the same period, one gets a regular facer. Moreover,, 
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in very many instances in the humid districts, in spite of the actual 
richness of the soil, the crops will only go as far as you push them 
with manures. Manures are the proper thing to maintain the pro- 
ductiveness of an established farm, but to have to purchase them is a 
big handicap for a beginner. 

While the man in a district with an average rainfall of 40 to 50 
inches per annum can do little or nothing to escape the effects — direct 
and indirect — of too bounteous a rainfall, the cultivator of a well- 
chosen area in a district with a 24-inch rainfall can, by the adoption 
of a system of thorough cultivation, conserve soil-moisture sufficient 
even in very dry seasons to produce some crop, and in seasons of 
normal rainfall enjoy a range of crops almost as diversified as is 
possible in the moister districts. It is not meant that one can go 
into any part of the Central or North-western districts and take up 
any area. The site must be chosen with care and due regard to the 
class of work intended. The great advantage to the intending se^ttler 
is that in these remote districts there are hundreds of thousands of 
acres of Grown lands lying as Nature made them ready for almost 
immediate cropping. As to the range of crops possible in such 
districts, visitors to agricultural shows are no doubt familiar with the 
marvellous collections of farm produce exhibited in the district 
competitions and by a few private exhibitors. These collections afford 
at least evidence of the capacity of districts with an average rainfall 
of about half that of the humid belts to produce nearly all the crops, 
fruit, and vegetables necessary for domestic purposes and staple crops 
for market. 

In many parts of the Central Division a man can secure an area of 
the easily-cleared land which has been referred to, and while he makes 
it the guiding rule of his operations that, before he throws all his 
energies and all his resources into cropping for market, he will see to 
his own domestic and live-stock requirements, he can speedily develop 
into not only a grower of wheat for market, but he can have also the 
choice of several remunerative side lines to increase his cash returns 
and provide profitable and congenial employment for his family, as 
well as to fall back upon in adverse seasons. These side lines might 
be a few acres comprising two or three varieties of good carrying 
apples, or a plantation of apricots for drying, or of prunes or 
raisins, any of which could be cultivated thoroughly with the horses 
required for wheat-growing ; or he could have a small flock of sheep 
to raise fat lambs, or a herd of pigs for bacon-curing. It would take 
time to get fairly well established and properly equipped, but the 
development would be on permanent lines, and the man who never 
takes another acre into cultivation, or never adds a single head to his 
live-stock until he sees his way quite clearly to thoroughly cultivate 
the one and provide sufficient food and to spare for the other, is not 
likely to suffer to the point of annihilation in even a severe drought. 
Some people who contemplate settling upon the land may feel that, 
without the assurance of a good rainfall, the enterprise is risky. It is 
really nothing of the kind. There is no royal road to making a living 
anywhere, be it in the city or on the land. The man who succeeds in the 
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city is the man who keeps his wits about him — never feels that he knows 
enough, is punctual, industrious, and systematic. In the oflSce, at the 
bench, in the shop, a man, as a rule, has to be all these things as a 
matter of course. When he takes to farming and becomes his own 
boss,’^ he will find that it will not matter very much whether his 
good soil — which is a sine qua non for the man of small means — is in 
a wet district or a dry one ; to succeed in either will call for the same 
persistent industry, the same keen judgment, and the same economy 
of time and labour as he, from habit, regarded as essential in the city. 
For the naen of that temperament the drier district, in which for the 
majority of seasons things are so much more within one’s control, and 
the climate is not so enervating, is much to be preferred. 

Probably, the most successful and permanently prosperous farming 
communities in the world are the hundreds of thousands of holders of 
the 80-acre mixed farms of Utah and Colorado, in the United States. 
Irrigation is generally regarded as being responsible for that state of 
affairs ; but while it is certainly the most important factor, it does not 
constitute the* reason why these farmers are so well off socially and 
financially. The fact is, that when a man settles in Utah or Colorado, 
he settles in a country where Nature unaided does not assist him at all. 
He has to concentrate his energies in the systematic working of his 
farm, or perish. It is the same in Canada. The man who does not 
have everything, including himself, in perfect readiness to make the 
most of the four or five months, at most, in which crops can be grown, 
and supplies of food for man and beast stored away for the long 
winter, is apt to get snuffed clean out of existence before the next 
spring. It is very often due to this fact that what in other agricultural 
countries a farmer must do every year, or perish, the New South 
Wales settler may do if he likes, that the farms are neglected for 
the roads, the shearing shed, and all sorts of occupations that put a 
few pounds in one pocket, and take twice as much out of the other. 


Deep v. Shallow Cultivation of Maize. 

Me. C. G. Williams, of the Ohio State Experiment Station, in a 
bulletin on maize, makes, inter aliuj the following report, which is 
worthy of careful note by New South Wales maize-growers who think 
that so long as the cultivator is run between the maize rows it does 
not matter how deep the tee^th stir the soil : — 

Experiments in deep and shallow cultivation of maize were carried 
on for nine years. Deep cultivation consisted in working the soil with 
a shovel-cultivator to a depth of 4 inches, and shallow cultivation in 
stirring the soil with a spring-tooth cultivator to a depth of inches. 
The average results for the nine seasons show that the shallow- 
cultivated plots yielded 4 bushels of grain and 213 lb. stover more 
per acre than the plots receiving deeper cultivation. 



A patch of Triamble Preserving Melons at Bathurst Irrigation Farm. 


rate of 57 tons 10 cwt. per acre. These melons are supposed to be a 
hybrid of the citron preserving melon and the gramma* Vide Gazette, 
July, 1903. — R. W. Peacock. 
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Grafting Europeai] Vines on Phylloxera- 
resistant Stocks. 

M. BLUNNO. 

There are several ways in whicli European varieties of vines may be 
grafted on phylloxera-resistant stocks. One, is to strike cuttings of 
resistant vines in a nursery ; the following winter to remove the 
rooted cuttings from the nursery to a work-room, graft them at the 
bench with European scions, tie them and plant these grafts out in 
the vineyard. (Pig* 1 and Fig. 2.) 

My own experience at the State Viticultural Station at Howlong is 
that this method is not very satisfactory. Not only do many grafts 
fail, but even those which do take make a very poor start and do not 



A general view of the Hursery of phjUoxiera-resistant Btocks at the State Viticultural 

Station at Howlong. 


reach the standard of vigour for two or three years at least. The 
dexterity in grafting is here beyond question. The grafts referred to 
were made by our Mr. Ellis, who is an expert handler of the knife. 
If anything may have contributed to lower the percentage of the 
successful grafts, I may consider that the roughness and newness of 
the ground, which had just been cleared from green timber, the 
continued drought, and the damage done by rabbits and cutworms 
are certainly responsible to a very great extent in accentuating the 
disadvantages of the system. My experience of it is corroborated by 
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that of other experts in Europe. Thus the late Professor Dufour of 
the University of Lausanne who, up to the time of his death was in 
charge of the Station Vitioole of Champ de FAir, expressed himself 
against the system in question. During the 
last few years it has fallen into desuetude 
almost everywhere. 

Some vignerons of this 
yim- State to whom the Depart- f t |l 

ment supplied rootlings of hill 

resistant stocks would graft J Iffl 

wH those rooted cuttings the 

WM same season they received 

111 against the advice 

given them by the writer, and 
the results, naturally, have 
not been satisfactory. They ^ 

thought that they would gain |||I|I 
MiW| a year. They did not. On |||||| 

Ffm contrary they lost time, 

lljB because many plants had to Fig®* l wad 2.- 

m be reiplaced and regrafted |H 
nil ^ It IS a pecuhanty of the HH phyUoxera- 

|||j| vines grafted on Biparia resistant stocka 

iW scion always out- grafted 

Jil grows the stock. Thisincon- 

ll^ll venience is much less accent- j|||V|r Enropean 

Gnw uated with stocks other than vines, 

Biparitty and with certain pill 

llll kinds both stock and scion 

l’|L| grow equally and form a HH 

stem of even dimensions all ||3 |l 

I ill through. (Fig. 3.) Scions 

grafted on Biparia x Rapes- 
tris hybrids usually do not VSHh 

Mm conspicuously outgrow the 

stocks, but if the 

ar^e apt to do so. 

\ vines, removing 

\ \ next season the 

rootlings from 


Pig. 1. 


Pig. 2. 




Fig. S.—Sbowing portion of the stem of table grape-vines grafted on Rupestns du Lot. 
The knitting of stock and scion is perfect, and it is ddfflcnlt to detect where the 
graft is. (State Viticultural StAtiou at Howlong.) 
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thb nursery to the work-room, graft them at the bench and replace 
the grafted rooted cuttings back into the nursery for a year to sllow 
them to heab ftiid finally transplant the grafted rootlings from the 
nursery into the vineyard. It takes two years before the vigneron 
would get the worked rootlings, which would have necessarily suffered 
throng having been twice transplanted. 

To avoid at least one transplanting, the grafts on the rooted cuttings 
might be done in the nursery instead of in the work-room. A better 
m€>thod is to plant out the vineyard with vigorous cuttings or rootlings 


Pig. 6. . 



b a 

Pig. 5. Pig. 7. 

Showing how grafts are made in sitUy that is, on stocks which have been growing 
one or two vears in the vineyard. 

of phylloxera-resistant stocks. Mind the young plants very carefully 
all through the growing period, rubbing off all suckers coming from 
below the soil, to allow that portion of the stem, on which the graft 
will have to be operated, to grow strong, straight, and smooth, and 
then next season graft on them in the usual way, as ordinary vines 
are grafted — -half an inch below the soil. (Fig. 5, Fig. 6, and Fig. 7.) 

The first year of the establishment of the State Viticultural Station 
at Howlong we followed the first method, which the year following we 
abandoned, and grafted on the young stocks that had been allowed to 
grow one year in the vineyard. Sixteen vines of each of twenty -nine 
varieties of table grapes were so grafted on the Rupestria du Lot, 
making a total of 464 grafts, which gave an average of 96 per cent, of 
successful ones — ^a very good percentage if we take into account the 
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unfavourable season. More remarkable is the fact that all these grafts^ 
although a year younger, have borne a regular crop, and are in every 
way more advanced in vigour than the others which are a year older. 

The number of vines per acre in Australia varies from 900 to 1,700. 
This suffices to show that the grafting of grape-bearing vines on 
phylloxera-resistant stocks, according to any of the above-described 
methods, entails a long and tedious work. Yet a small plantation may 
be reconstructed that way, but it becomes a herculean task when the 
vineyard to be formed on resistant plants is of fair size. Let alone the 
actual work of grafting, a long one in itself, it is also necessary to take 
into account the various cares required to secure success : — to repeatedly 
loosen the heap of fine soil or sand earthed-up around and over the 
scion, in order to break the crust and allow the young shoots of the 
scion to break through ; to carefully remove the soil round the stock, 
and reach with a knife at the insertion of suckers and remove them ; 
to drive close to every graft a small stake, and tie the shoots to it, to 
prevent damage from strong winds ; then, towards the end of summer, 
to cut off the roots grown on the scion ; and finally, during the follow- 
ing winter, to loosen or cut away the tying if it still grips the graft ; 
all this is an additional work that requires the attention of the vigneron 
during the whole of the year following the actual operation of the 
grafting. 

For several years past, and so also at present, the European vignerons 
who had to replant extensive vineyards have followed a speedier 
method, whereby a grafted rootling is obtained in one year. It con- 
sists in grafting a cutting of phylloxera-resistant vine with a scion of 
European variety. Usually the so-called double cleft graft is 
adopted. (Fig. 8.) The cuttings so grafted are planted in a nursery. 



Fig. 8. 


where the stock emits its roots and welds with the scion, and the 
following year the grafted rootlings are ready to be planted in the 
vineyard. In the early time of its adoption the system was rather 
imperfect, and many erroneous ideas were entertained. 1 still recollect, 
when at College, that special stress was laid on the manner of tying 
the graft. Between the spirals of the tie no space was to be allowed, 
in order to prevent any contact of the air with the freshly-cut tissues ; 
and, furthermore, a mixture of resin and wax was smeared over the 
tie. Now, on the contrary, it is demonstrated that the action of the 
air on the tissues fosters the healing and the knitting, and therefore 
the tying-up should be firm enough only to keep stock and scion 
together until they weld, but between one spiral of the tie and that 
immediately following there should be a space of one-twelfth of an 
inch or so. As a matter of fact, when special care is taken of the 
grafted cuttings they are not tied at all. 

In spring the cambium cells — inner bark of a plant — are in active 
prolificacy, and originate a new ring of wood and a new leaf of the 
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liber. The iguccess of the graft is held to depend, on the intimate con- 
tact of the inner bark of the stock and that of the scion. So it may 
in an ordinary system of grafting when nature is left to itself to do 
the welding of the two subjects. However, if the grafted cuttings 
are placed for about three weeks in a place where a temperature of 
from 70° to 90° P. is kept with a suitable degree of moisture, all 
the sections of the grafts — that is, all the cuts operated — ^produce an 
abundant whitish mass of cells which grows larger every day, not only 
in between the clefts, but all around them, until the grafted zone 
is enclosed like in a ball of white wax. The top cut of the scion 
and the bottom cut of the stock produce similar masses of cells, which 
also break out here and there from the inner bark all along stock 
and scion. (Fig. 9.) This tissue is commonly called callics ; it is 



Pig. 9. -Vine-cuttings that hare been kept at 85" Pahr. for three weeks, bedded in 
moss in a wooden box. They show an abundant callus at the end, horn which’ 
young roots have evolved already. (State Viticuiturat station at HowionK.) 

all an aggregate of sappy cells, and histologically is a meristem. The 
callus is gradually absorbed, thus originating within itself that 
differentiation of tissues whereby a zone of pith, wood, and bark are 
formed which unite the stock to the scion and make one whole of the 
two. Suppose that the inner bark of the scion does not coincide with 
that of the stock. Under the ordinary conditions that graft would 
fail; but put stock and scion — the inner barks of which do not 
coincide — ^put them in a box with sand, or sphagnum moss, or 
any other porous material, in which a suitable degree of moisture 
is kept, and a temperature of 80° to 90° Pahr. constantly main- 
tained, and that graft, if well cared for afterwards, will take and 
form a vigorous plant. Further, if the scion is not cut with the 
tongue-shape as usual, and the stock is not split to receive and grip 
the tongue, but the two round sections of stock and scion are simply 
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brought in touch, even then the two subjects will knit together on 
account of the intervening callus, which will cause the formation of 
neatly-difEerentiated tissues that will link them together. 

Yet again, if by any accident while the grafted cuttings are 
callusing in the heated box and packed in the porous material as 
above described, the scion should detach itself from the stock, and 
half an inch or even 1 inch of space should separate them, it may 
occur that the callus plentifully formed at the top end of the stock 
and the callus formed at the bottom end of the scion will meet, and 
this will establish the contact between the two subjects. Gradually, 
if this graft is taken care of, hardened under glass before it is removed 
from the heated box to the open air in the nursery, the callus will 
evolve within itself the bark, the wood, and the pith, and so establish 
continuity and communication between stock and scion. 

Cold weather prevents the formation of callus ; when vines are 
grafted in the nursery or in the vineyard, it is during spring-time that 
the process of welding takes place. Even in spring only a few hours 
of the day are favourable to the formation of callus, which is almost 
stopped as soon as the temperature falls below 60 degrees F. 

For grafts in the open air it is necessary that the inner barks of 
stock and scion should be in contact, because the new tissues which 
must link them together, form slowly. Their cambium being in 
close touch, only a few layers of cells will be necessary to establish 
the first communication between the subjects, and they will be readily 
supplied by the respective cambium of stock and scion, it being a 
natural function of the inner-bark of every plant to produce every 
spring new cells, from which will gradually evolve an additional ring 
of wood and a new leaf in the liber. The healing up and knitting is 
gradually and slowly accomplished throughout the season. 

Grafting cuttings of resistant stocks with cuttings of European 
vines has many advantages over any other system, for the following 
reasons : — 

(a) The operation is done in a work-room independent of the 
weather, and, therefore, can be carried on all through the 
winter months. 

{b) Boys and women can be trained in this work, which is clean, 
and can be done comfortably in a sitting position. 

(c) The grafted cuttings will give in one year grafted rootlings 

which will be fit to plant out in the vineyard the following 
winter. 

(d) Can be done by lamp-light, and may, therefore, be protracted 
until late hours, 

(e) It is quick work. 

(/) Machines have been constructed for making the tongue on 
the scion and splitting the stock, thus reducing the hand- 
work to inserting the tongue in the split. 

(g) Tying the graft may be done away with. 

Recently some very interesting experiments have been carried to 
define the most favourable conditions to the formation of callus. 



664 


Agricultural Gazette of N.S.W. [Jawe 2, 1904. 

inasmuch as it is certain that a graft well oallused before it is planted 
in nursery stands a better chance of taking/^ 

In such countries as South of France, Sicily, and anywhere else 
where the winter is mild and the spring is warm, the cuttings grafted 
in winter are stratified in sand containing about 10 per cent, of 
moisture, and kept in a place well protected from cold winds and from 
any sudden change of temperature. The stratification in sand under 
such conditions usually is enough to cause the grafts to callus nicely 
before they are planted out in the nursery. In some places they even 
do without the stratification in sand, but plant straight away the 
grafted cuttings in the nursery, as it is maintained that under a genial 
climate the callusing takes place in nursery just as well as if they had 
been kept for seven or eight weeks in sand. 

Clean cuts operated on the stock and the scion are necessary, because 
when the sections are neat, and not contused or lacerated, the forma- 
tion of the callus is readier and more abundant. 

The cutting used as stock, and that used as scion, shall be of the 
same size, so that they will fit well one in the other. When working, 

a gauge is used (Fig. 10) for 
assorting the cuttings, divid- 
ing them in lots of various 
thickness. No cuttings should 
be grafted which are under a 
quarter of an inch in diameter. 

The double cleft graft is generally adopted, consisting in making a 
sloping cut on the stock and a similar one on the scion. The length 
of the section should be about three times the diameter of the cutting. 
The incision is then made on both stock and scion on the first third of 
the sloping cut. This incision is about \ of an inch deep. (Fig. 8.) 
Then the two cuttings are inserted as shown in Fig. 11. 

In some establishments the so-called Richter’s rings are used for 
making this sort of graft. They consist of brass tubes sloping to a 
point. The end of the cutting is put through the ring, the sharp edge 
of the knife follows the sloping section of the ring, thus a clean cut 
of the required dimensions is obtained. (Fig. 12.) 

If the operation is well done no tying is necessary, and not even 
any resin and wax mixture. The grafted cuttings are then stratified 
in sand until beginning of spring, when they are planted in nursery. 
If there has been no time to submit them to the stratification, then 
they are planted in nurserv right away. It is a good plan to plant in 
the afternoon all the bencn-grafts made in the morning. 

Experiments made in Europe show that a trained workman can 
make 600 bench-grafted cuttings, an apprentice about 350 per day. 

The percentage of grafted rootlings obtained, that is the proportion 
of grafts that take, varies from 30 to 50 per cent., according to the 
season, and to the sorts of Phylloxera-resistant stocks employed, and 
of the European varieties used as scions. Such percentage may at 
first appear low, but if we consider that a man grafting cuttings in a 
work-room can make three times or more the number of grafts that 
he could make outside in the nursery or in the vineyard operating on 



Pig. 10. 
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rooted vines, that all the winter can be utilised for this work, and 
relays of men may be employed for night work, that the cost of the 
cuttings, whether for stocks or for scion, is infinitesimal for any vigneron 
who has a number of mother plants from which he can get the 
necessary canes, it will be 


realised then that this ii._Double-cleft graft between 

system is the (quickest and a catting fi*oin a phylloxera- 

least expensive for the resistant stock and the scion of 

rapid reconstruction of a Enropean vine. (State Viticui- 

large areas. The proper- twrai station at Howiong.) 

tion of 30 to 50 per cent. 

above referred to is constituted of real first-class grafted 
rootlings, showing a complete knitting and healing of 
the tissues, such in which no flaw is made apparent in 
the grafted section by bending and twisting it. The 
proportion would be higher if all the grafted rootlings 
were included which, when submitted to the test of 
bending and twisting, fail to show a complete union 
along the line of the graft, but it is advisable only to 
plant those first-class, because the others would never 

give a complete success when 
planted out in the vineyard. 
The latter might during the 
first year or two show nice 
strong shoots, but by degrees 
the rot would invade the 
tissues where there is a lesion 
on the line of the graft, and 
eventually might bring about 
the death of the plant, or in 
any case the plant would ever 
remain a weak one. 

Vineyards that will have to 
Fig. 12 . be planted in difiicult soils 

should be always constructed 
with good ready-grafted rootlings. 

Since grafting between cuttings came into favour, 
several machines were invented for doing the work. The 
first ones put on the market did not appear to be much 
availed of ; as a matter of fact the work can bo easily 
learnt and done by hand, and machines would only be 
resorted to if the machine-made grafts were as neat as 
the hand-made ones, and in addition turn out a larger 
number of them. By degrees the mechanism was simplified 
and improved, and there are now one or two of these 




contrivances which do fairly neat and speedy work. The 
constructors of such machines naturally claim that as many as ten 


times more grafts can be made than by hand, still it must be recog- 
nised that for certain kinds of grafts, such as the shoulder graft, which 


requires the splitting and double outwardly-sloping of the stock and 
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tke making of a tongue and double inwardly-sloping of the scion, 
macbines make a far swifter work than it would be possible to 
through by hand. (Figs, 13 and 14.) For me it is open to question 
whether by making so many sections in stock and scion is an advan- 
tage. The more cuts operated the less the chance of complete healing 
and union. When grafting skin on the human body it stands to 
reason that the larger the sore the smaller the chance, or at least the 



— Shoiilddr grafts betwetn cut- I'ig. 14. — Shoulder grafts showing the 
tings of resistant stocks and scions insertion of the scion on the stock, 

of European vines — made hy machine 
—at the State Viticultural Station 


at Howlong. 


longer the time required, for a complete healing ; also two pieces of a 
fractured bone of a limb will join again more easily and better if the 
fracture is neat, that is, if the surface of the fracture is smaller. This 
view is perhaps corroborated by the fact that splendid grafts can be 
obtained by joining two cuttings end to end and keeping them 
together hy a small pin, part of which is thrust into the pith of the 
stock and part in the pith of the scion. 
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The double cleft grafting is good and simple enough for a graft 
between cuttings. Machines are hardly required for it. 

I explained in the foregoing that the callusing cells grown by the 
sections of the graft are the initiatory healing tissues, and that a 
certain degree of moisture and heat are indispensable for their forma- 
tion. In this connection there is a maximum of favourable conditions 
under which the production of callus may take place, and although 
as far back as twenty years ago the importance of the callus had 
been brought in evidence, yet only quite recently some exhaustive 
experiments have been carried out which have thrown light on the 
suyect. 

Verneuil, Viala and Ravaz, Rougier, Richter, Foex have all written 
on the argument. Three years ago Dr. Briganti, assistant to the Chair 
of Viticulture at the Viticultural College of Avellino (Italy), made 
comparative trials by keeping a certain number of grafted cuttings 
bedded in moss in wooden boxes, and maintaining one box at the 
temperature of 54"^ F., another at 60®, a third at 68®, a fourth at 77°, 
and the last one at inconstant temperature. 


The results were : — 


Bo\. 

(Jrafts e<jntuine<l, 

Tein}H*ratiire 
in F. dejrrees. 

No. 1 

60 

54° 

2 

60 

60° 

3 

60 

68^ 

4 

60 

r^— 0 


Percciitajje of 
(surcessful jfrafts. 

20 

82 

76 

72 


The highest temperature, viz., 77® F., caused the grafts to produce 
callus abundantly in a fortnight, although the percentage of good 
grafts has been lower, and this is accounted for by the fact that when 
the grafted cuttings were removed from the incubator and planted in 
the nursery, the temperature of the air and that of the soil were much 
below that to which they had been accustomed. 

It took twenty and thirty days respectively for those kept at the 
temperature of 68° and 60° to properly callus. 

If for want of time or want of space, or any other reason, the 
incubating process must be necessarily shortened, and the temperature 
increased in consequence, it is advisable, according to the results of 
the experiments, to allow the callused grafted cuttings to remain for 
a few days to a decreasing heat before planting them in the open. 

The lot of grafts submitted to changes of temperature mostly failed. 

At the beginning of this article I stated that in countries where the 
winter is mild the preliminary callusing obtained by artificial heat is 
dispensed with, and that the grafted cuttings are planted direct in 
nursery. Yet I am convinced that even there it would be most 
advantageous, in order to increase the percentage of good grafts, to 
submit them to a suitable artificial heat for a fortnight or so, then 
slowly decrease the temperature, and so prepare them — that is, harden 
them — to withstand the ordinary conditions of weather in the open. 
In cold climates, such as some parts of Italy and in France, it is 
considered as absolutely necessary that the grafted cuttings be so 
treated before being planted in nursery. For instance, in the 
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Champagne district the well-known firm, Moet et Chandon, found it 
imperative to erect a regular factory for the production of ready- 
grafted rootlings. When visiting Epernay I had the privilege of 
going through an up-to-date establishment— the only one of the kind 
in the world — where the system of grafting cuttings of phylloxera- 
resistant stocks with cuttings of European vines is carried on on a 
large scale, and with an organisation based on the results of valuable 
experiments previously carried out, and that have thrown so much 
light on a subject about which everybody speaks more or less 
empirically. There I saw special underground cellars, where the canes 
that will supply the cuttings are kept during winter. When the 
winter season is about to end, grafting on cuttings begins. Women are 
employed for this work ; they sit at different tables in large, well- 
lighted rooms, with water tanks in which the cuttings are dipped 
before they are worked. All the cuttings so grafted, and without 
being tied, pass from these rooms to a next one, where they are packed 
in wooden boxes, which are lined with moss. The moss is mixed with 
5 per cent, of wood charcoal, in order to prevent the development of 
moulds. The bottom of the box is also lined with the same substance, 
and when the case is filled the top is covered with a layer of about 
2 inches of finely-cut moss. All the boxes are then placed on tiers in 
a large room supplied with pipes, in which warm water is run, and 
the chamber is thus nothing but a great incubator, in which the 
temperature of about 85® P. is constantly kept. As the top layer 
of moss is apt to dry at such temperature, a second layer of coarse 
moss is spread over, but it is kept separate from the lower one by a 
net, so that when the moss on top gets too dry, the net with the coarse 
moss is lifted, moistened with water, and put back again on the 
top of the case. In such wise the layer of fine moss, which is 
in direct contact with the top of the scions of the grafted cuttings, 
is continually kept in a suitable condition of moisture. In a fortnight 
or so the grafted cuttings show already an abundant callus ; soon 
afterwards the stocks begin to emit roots, while the scions break out 
in shoots. If the moss lining the sides and the bottom of the boxes 
get rather dry, the box is gently dipped in warm water, and for that 
purpose the bottom of the boxes is perforated with a series of small 
holes. After this dipping the case is put back on its stand. When 
the young shoots emitted by the scions begin to break through the 
layer of fine moss that is on their top, then the upper layer of coarse 
irioss with the net is removed in order to give said shoots a chance of 
coming out. When they are all out and have attained a height of 2 
or 3 inches, the boxes are removed from the incubating chamber and 
put in a glass-house where the temperature is lower. Here the shoots 
and the grafts harden, and at last the grafted cuttings are taken out 
of the box, and they have not only a strong callus but the stock has 
already developed a certain number of roots, while the scions have 
already one or two small shoots. (Fig. 15.) In this state they are 
planted in nursery. By this time the weather is milder, spring is 
well forward, and the young grafted plants have not much to feat* 
from frosts or from sudden changes of temperature. 
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With this system the firm Meet et Chandon obtain in the cold 
climate of the Champagne district the same results as the vignerons 
who work in the more genial climate of Southern Prance, and who 
can afford to plant straight out in nursery the bench-grafted cuttings. 
The percentage of successful grafts is about 40. Without such 
organisation as that shortly described, 
this kind of graft would be out of the j 
question in Champagne. ! 

When planting out in the nursery 
the bencn-grafted cuttings, whether 
they have been previously callused or 
not, certain precautions are imperative. 

I should think it is superfluous to 
describe the kind of soil necessary for 
a nursery. Everybody knows that 
the ground for this purpose must be 
rich, very loose, very deep, very well 
stirred, and that the presence of any 
proportion of clay in such ground is 
absolutely objectionable. The grafted 
cuttings are planted in rows, between 
graft and graft a space of about 3 
inches is allowed, and between the 
rows such space is allowed as to per- 
mit the work with a Planet Junior 
cultivator.' 

The usual length of the stock is 
about 14 inches. In hot climates I 
am in favour of deep planting; it is in 
fact the rule all over the vine-growing 
districts of South Europe; it is neces- 
sary, therefore, to think of this when 
making cuttings of phylloxera-resist- 
ant vines, which will have to serve as 
stocks. The trench in the nursery 
should in consequence be a couple ot a resistant stock and a European 

inches deeper than the length of the scion. After about tbree weeks of 

stock. A. Ihc botom of toe treccb SSSSSSlitS;: 
and right against the side, a small graft stood the strain of I41b. 

ridge of sand is placed, on the sand (state Viticultural station at Howlong.) 

rests the bottom of the stock, thus the 



Fig. 16.— Graft made by machine between 
a resistant stock and a European 
scion. After about three weeks of 
callusing process in moss at 85" Fahr., 
and a few days hardening under glass , 
the graft stood the strain of 141b. 

(State Viticultural Station at Howlong.) 


section of the graft is just above the level of the ground. The soil 
of the trench is thrown back, lightly pressed against the cuttings, and 
then, to protect the sections of the grafts, which, as I said, must be just 
above ground, a ridge of sand is formed on each side of the row. 
Some little water is finely sprayed over this sand as if to seal the grafts, 
then the ridge is made bigger and is completed by earthing up very fine 
soil until all the tops of the scions are under a layer of earth of half-an- 
inch or so. (Pig- 16.) This ridge will in the course of a few days 
form a crust which must never be allowed to harden ; it is therefore, 
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often gently broken and loosened. In May of last year, I was in Sicily, 
and I saw this work being done without any instruments. The ridge 
was undone and done over again with the hands. In due course, the 
stocks throw out roots ; from the two eyes of the scions shoots break 
through the ridge, while the same scions will also emit roots on their 
own account, which feed in the soil of the ridge earthed up to protect 
the grafts from the elements. These roots of the scion are a help for 
the first period of the season and contribute to the union with the 



Fig. 16.— Showing how hand-grafted cuttings are planted in KurBery. 

(State Viticnltural Station at Howloug.) 


stock, while this is striving to emit its own roots, which will have very 
soon to feed the whole plant, and also strive to unite with the scion. 
About midsummer, the union is well forward, the roots of the stock 
are already developed enough to feed it and the scion, therefore, the 
roots mowing on the scion are no longer required and must not be 
allowed to further grow. If they did, the two parts — stock and scion — 
would most likely disunite and grow independently. The roots of the 
scion must be cut. At one time it was usual to thrust a sharp blade 
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in the ridge close to the scion on both sides and sever them, but now 
it is recommended to just remove by degrees the outer layers of soil 
that makes up the ridge, so that the heat of the sun may reach them 
and dry them up. In autumn the ridge is levelled down, the graft 
now is strong enough not to fear the mild autumn sun; it is, in fact, 
a good thing to do as the healing tissues will harden and lignify by 
being exposed to the air. 

In Spring, while the young shoots are growing, they will be cer- 
tainly attacked by cut-worms, which are among the worst enemies of 
many vine nurseries. These grubs in day time are hidden about an 
inch below the soil, and eat the portion of the shoot that is under- 
ground, and at night time they come out and finish the work of the 



A section of the Nursery. 


day. We have found at the State Viticultural Station at Howlong 
that baits of pollard and Paris green will kill some of them, but for 
all that they still remain a great nuisance, and many grafts are lost 
through them. The shoots must also be protected from fungoid 
disease, and spraying with Bordeaux mixture is another necessary 
work. It is needless to add that the soil between the rows must be 
kept always clean of weeds and in good order, and that in dry districts 
or in dry seasons irrigation is necessary. 

When the grafted rootlings are grafted from the nursery, the young 
plants should be carefully handled, and a selection is made. Only 
those which show a perfect union will be planted out in the vineyard; 
those in which the grafted section show any flaw should be discarded.. 
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If the rootlings are not planted right away, then they are bunched 
and buried in a trench in the nursery, allowing the upper half of the 
stem to remain above ground. 

When the vigneron is ready for planting in the vineyard every 
individual rooting is examined ; those roots that have suffered in lift» 
ing the plants from the nursery are cut off, all the others are trimmed. 
It is the practice with some growers to trim the rootlings so drastically 

as to leave a few roots only 2 
or 3 inches long. On the con- 
trary, at least 7 or 8 inches of 
roots should be left. All young 
canes are cut off, except one, 
which is cut back to two eyes. 

For planting the rootlings pro- 
perly, noles are dug in the vine- 
yard about 17 inches deep ; at 
the bottom are placed about 3 
inches of sand; the roots are 
placed all round the stem like 
spokes in the hub of a wheel, but 
with a downward direction ; to 
do this the sand that is placed 
at the bottom of the hole is heaped so as to form like a cone* The 
bottom of the stem resting on the apex of the cone, the roots are 
placed down along its sides ; then they are covered with some fine 
earth which is lightly pressed on them and against the butt ; finally 
the hole is filled level with the ground with more fine soil, which is 
also lightly pressed. (Pig. 17.) 

The greatest attention must be paid to plant the rootlings so that 
the graft is just level with the ground, or, at most, i an inch below. 



Fig. 17 .— Showing how a ready grafted rootling 
ie planted out in the vineyard. 


Rape at Bathuest Farm. 

The following is the result of an application of chemical fertilizer upon 
rape at the Bathurst Farm. 

Twenty-eight and a half acres were sown broadcast at the rate of 
7 lb. of seed per acre on 15th February, 1904. A complete fertilizer, 
No. 3, containing 13 per cent, of soluble phosphoric acid, 2 per cent, 
potash and 13*8 per cent, nitrogen, was applied at the rate of 1 cwt. 
per acre. One width of the drill, 8 feet, was left unmanured. Ten 
weeks after sowing the growth was but a few inches upon the 
unmanured portion, while the whole area manured was over 30 inches 
in height. 

The soil is a light one and the paddock had been fallowed during the 
preceding spring. — R. W. Peacock. 
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Hawkesbury Agricultural College and 
Experimental Farm. 

The Pig Industry. 

H. W. POTTS. 

III. 

The Sow. 

The selection of the sow for breeding purposes, whether it be for 
raising stud pigs, porkers, or baconers, demands careful study and 
keen judgment. It is considered that the sow furnishes the internal 
organisation on which digestion depends, and the progeny's capacity 
to fatten, as well as breeding qualities. Where the breeder caters for 
the supply of meat to the butcher, the market demands, with all 
their profitable attractions, must be steadily kept in view. Definite 
characteristics are sought for, such as early maturity, length in frame, 
broad and well let-down hams, vigorous and robust habits when 
rearing pigs for slaughter ; whereas the conditions essential for breeding 
animals intended for stud purposes are more complex, and entail a 
wider range of attention. 

The young sow, before she has had a litter, is known as a yelt.^^ 
When establishing a pig farm, it is best to purchase yelts before they 
fully mature, and when in moderate store condition. Each yelt should 
be selected from a large litter noted for activity, vigour, even make, 
and great vitality. She should be^compact, though roomy, with long 
quarters, broad loins, a good girth, a strong back slightly arched, and 
fine short legs. She should possess a kindly disposition, docile tem- 
perament, be cleanly in habit, and have well- formed udders — twelve 
or fourteeen teats should be clear and distinct, well-developed, and 
placed equi-distant. She should be narrow at the top of the shoulder, 
and light in the second thighs. Sows with wide-topped shoulders and 
short necks rarely turn out good sucklers. A poor suckler is invari- 
abhr a slow breeder. 

It is as well to reject sows that show a tendency to fatten. In all 
breeds, especially those distinguished for fattening quickly, the vitality 
and strength of the yelt is heavily taxed in making rapid and vigorous 
growth, and to impose upon the animal at the same time the additional 
burden of producing young tends to make a failure of both. We need 
only contrast the litters from immature yelts with those from old sows. 
The latter are greater in number, twice the size, and more vigorous 
and thrifty. 

Yelts should not be less than ton months old before being sent to 
the boar. If maternity bo forced on the yelt under ten months, it may 
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result iu immature stock, and tho litter few in number. A yelt in our 
warm climate will show evidence of sexual beat as early as five months. 
When she is desirous of the boar’s company she will exhibit some 
restlessness, and utter dist motive and peculiar cries or grunts; the 
sexual organs become enlarged, the vulva protrudes, and is inflamed 
and swollen. In many cases she attracts attention by jumping on 
other sows’ backs. Some yelta, and even old sows, however, exhibit 
few, if any, of th€\se signs to the practised eye. A yelfc may obstinately 
refuse to be served, and in such case she may be sent to another boar. 

Sexual heat, or (r?strum, lasts about three days, and will recur every 
twenty-one days. Should the sow fail to give any signs she may be 
turned in to the boar, and he will soon find out. In some instances it 
is necessary to feed the animal on some stimulating food, such as 
barley, wheat, or maize to induce oestrual heat. 

It may not be suitable to breed from pure bred sows. Good sows 
from the old original Berkshire breed, or the crosses, are more inclined 
to be coarser in character, but they are prolific, hardy, good mothei’S, 
and noted for converting their food into rich milk. The pure bred 
sow’s milk is invariably richer in fat. 

The first crosses — i.e,, the progeny of pure bred parents of different 
breeds — make excellent mothers. A fidgety, ill-tempered sow is not a 
success in rearing a litter. 

It is most convenient at this stage to discuss the yelt ; and having 
selected her in sound condition she may be put to the boar early in 
May so as to farrow in August or September. Early spring litters 
thus avoid the extremes of heat and cold at a critical period of theii* 
growth, and are readily weaned in six to eight weeks. 

Some skill and judgment should be brought to bear in the matter 
of mating. Where possible, select one animal with superabundant 
qualities that are deficient in the other so that these may be lessened 
or obliterated in the progeny. After the yelt is stinted, mated, or 
served, she should bo turned into a well-grassed paddock with access 
to an ample supply of good water. Shade and protection from harsh 
winds, rain, or the extremes of heat and cold should be available. It 
is unwise to provide food too easily reached. The aim is to keep the 
animal in a sturdy and healthy condition by forcing her daily to get 
enough exercise in search of food. Mixed native grasses, Pcwpakim 
dilatatum, prairie grass, rye, cocksfoot, couch, sheep’s burnet, lucerne> 
or clover are all serviceable, and each form fairly well-balanced rations. 
Lucerne and clover provide a higher proportion of protein or albumi- 
noids than the others as food suitable to the growth of flesh, muscle, 
and bone. Where grazing is not available, then root-crops should be 
fed, such as turnips, mangolds, beets, sweet potatoes, or rape, with 
grain. 

Breeders require to keep a watchful eye on the sow’s condition 
during this period, and regulate her diet to prevent her getting fat. 
The aim is to keep the animal in robust health, and to supply enough 
food to maintain healthy development of the unborn pigs. Further, 
we have to consider the period of farrowing, to meet the ordeal of 
which she should be in sturdy condition and able to suckle well. 
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Over-feeding is liable to induce premature farrowiner, a fractious 
temper, and excitement as the farrowing period approaches. Moreover, 
the suckers are not fully grown, and the milking capacity of the sow 
is lowered. When the tendency to put on superfluous fat is noticed, 
the quantity and character of her food should be regulated to check it. 

Sows are very fond of basking in the sun. It keeps them healthy 
and contented. A snug, warm, clean bed is always appreciated. Where 
a number of sows are kept, the cost of a shelter shed is money well 
spent. 

In cold weather, it will be found advisable to add some starchy food 
to the grazing ration, such as maize or grain. 

Strict precaution should at all times be taken to keep the sows 
undisturbed, in placid contentment. They should not be grazed with 
other animals, and any condition likely to create pain, apprehension, 
alarm, fear, anger, or undue excitement, should be rigidly avoided. 
The presence of a yelping dog on the farm is an instance where 
uneasiness is created. Give the animals undisturbed possession of a 
paddock, where they can develop all their useful maternal instincts 
withou t interruption . 

The gestation period is 112 days, or sixteen weeks. This varies 
with some sows more or less. Parturition has happened 106 days 
after service, and as late as 142 days. Young sows or yelts with their 
first litter frequently farrow from 100 to 108 days. 

During the third month, the food supply should bo increased, 
bearing in mind that such is intended more for the production of nerve 
tissue, muscle, flesh, and bone, rather than fat. Heavier claims are 
gradually being made, not only in supporting the coming litter, but 
in stimulating milk production. 

Three weeks, or two at the latest, before farrowing, the yelt should 
bo brought in and comfortably housed in a well aired and drained sty, 
and given light easily-digested food of a relishable nature, such as 
kitchen slops and wastes, pollard, with a variety of green food. Feed 
at regular intervals, four times a day. 

If constipation bo present, as observed from the condition of the 
excreta, some laxative form of food, such as bran, may be added to 
the ration, or light doses of Epsom salts (3 oz.) or castor oil (2 fluid 
oz. or a wine-glassful) given in warm swill. Each day, she should be 
turned out for exercise and to bask in the sun. 

Twenty- four liours before farrowing, on examination, the udders 
will be found full of milk. She should be supplied with a small 
quantity of short loose hay or straw, to make her bed. This she will 
do about two hours prior to the event. With long entangled bedding 
the young pigs are liable to get strangled. 

Around the sty, a protection bar or batten, 3 in. x 2 in., should be 
permanently secured, 7 inches from the floor and 6 inches from the 
wall. This is. to protect the young suckers from being injured and 
overlaid during the struggles of the mother. 

An attendant should be present, especially with the yelt — one with 
whom she is familiar. Assistance is occasionally required. Sometimes, 
asow will be found to be savage and troublesome just at that period, and 
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it is necessary to exercise some caution. With her first litter the sow 
rarely lies down, and as the suckers arrive she gives vent to a peculiar 
snapping noise, as if she intended to bite them. In some cases, if not 
prevented, she will do so, and end in eating them. As the pigs are 
born they should be taken charge of by the attendant, and placed in 
a box with a soft cloth or an old piece of flannel to keep them warm. 
An instance may happen where only a partial presentation is made ; the 
head protrudes and becomes fixed. The attendant should lubricate 
his hand with oil, pass a cord around the inside of the mouth, make a 
slip-knot, and pass the cord over the snout. With gentle pressure the 
sucker may be drawn out at the next pain. The attendant’s duty is 
also to see that the sow doos not get a taste of blood, as this often 
creates the first incentive to the habit of eating her young. The 
parturition period in the yelt is longer than with the old sow. It 
often occupies an hour. There is also more blood, and this should be 
smartly cleaned up. Afterwards, make her comfortable on a clean 
bed, and place the suckers on the teats. The weakest should be 
placed on the teats nearest the hind legs, where they have more room 
and the largest supply. In about half an hour to an hour following, 
the placenta or afterbirth will be expelled naturally. This should be 
promptly removed and burnt, and all traces of blood cleared away. 
On no account give the young sow an opportunity of eating it. This, 
in her excited condition, creates a taste for blood. 8he may follow 
that up by licking the umbilical cord of the sucker, which finally 
induces her to eat or injure it. 

It is considered good practice to promptly destroy any ill-formed 
puny sucker likely to prove a waster, and thus render more milk 
available for the profitable suckers. With old sows this is undoubtedly 
correct, but with the yelt it is an important object with her first litter 
to develop all her maternal functions for future litters. Under those 
■circumstances it is better to allow her to rear all her suckers. 

Should a sow persist in the vicious habit of eating her pigs, it will 
be best to convert her into bacon. 

When the sow has been made cosy, clean, and warm, she should 
not be disturbed for at least eight or ten hours. She should then be 
roused and moved about so as to induce a free action of the bowels 
and to empty the bladder. 

The first meal should be light and sloppy, and given lukewarm. 
The diet for the first week should be similar to that given prior to 
parturition — light, sloppy, palatable, and easily digested. Only give 
spare quantities at first, regularly, at least four times a day. Skim- 
milk, barley, pollard, slops, and green food are useful; the latter may 
include such succulent herbage as rape, vetches, lucerne, grass, cow- 
peas, or clover. 

Avoid giving all classes of food likely to encourage constipation. 
See that it is given in a sweet, clean condition. The aim is to provide 
food that will produce milk — not fat or flesh. The qualifications of a 
good BOW are similar to that of a dairy cow. A rich flow of milk 
during the suckling period is the chief object. The healthy and 
thrifty character of the pigs is also controlled by the class of food 
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given to the mother. If the suckers get diarrhoea, the sow’s food 
must be scrutinised for the cause, and faults rectified. Sometimes the 
addition of small quantities of lime-water to the food will act in a 
wholesome way. When constipation in the sow is noted, the food 
must be altered to rectify this condition, or small doses of castor oil or 
Epsom salts administered in warm swill. The sty must be kept clean 
and sanitary, and enough bedding provided to maintain suitable 
warmth and comfort. The sow should have exercise daily. 

The first litter of pigs from the yelt is rarely recognised as the 
maximum number she is capable of producing. That is generally 
determined by the second litter, and on it is the verdict arrived at as 
to the prolificness and motherly instincts of the sow. It has been 
shown that procreative vigour is transmitted to the offspring with 
the best motherly qualities. 

The sow that gives a litter of ten pigs or more may be regarded as 
a wealthy addition to the pig-farm, not only for her own worth, 
but further for the merit of impressing her progeny with her best 
qualifications. 

In a general way, the precautions needed to care for and nourish a 
sow during the breeding period, although specially designed to meet 
the wants of the yelt, can be applied in most phases to old sows. As 
a rule, the latter farrow with less risk, and they do not require the 
personal attention needed for the yelt. 

After the first litter, sows rarely require assistance. When large, 
roomy crossbred sows are utilised for breeding, some judgment is 
essential to avoid sows that are likely to become ungainly, unwieldy, 
flat-sided, and weak-loined. They become clumsy, kill their young 
accidentally, and are not good mothers. 


Rearing “of the Young Pigs. 

The management of the suckers really commences when they are 
three weeks old — when they begin to supplement the milk supply 
from the mother. Exercise in the open air and running about in the 
sun has a marked beneficial influence in keeping the young pigs thrifty. 
The stomach of the sucker is very small, and in consequence they 
should be fed frequently. It is surprising how frequently in the 
twenty-four hours they suckle the mother. 

Weaning can be effected gradually by teaehiug the suckers to feed 
on milk slops, throwing a few grains of maize or a number of peas 
about to pick up. They soon learn to eat grass and forage for them- 
selves. When they are sufficiently grown, in from six to eight weeks, 
they have acquired sufficient training and confidence to feed them- 
selves completely at the troughs. They ought to be fed frequently. 
It is best to wean off the sturdiest and most robust first, and allow the 
weaklings to suckle the mother for another week or two. 

Much importance is attached to the encouragement of exercise in 
the mother. If she can have access to a grass paddock from her sty, 
all the better. Sunlight and exercise are potent factors in the 
maintenance of vigorous health. 
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The sow will come on heat three or four days after farrowing. This 
is allowed to pass, nnless some unforeseen accident has happened to the 
litter, when the sow may be served. Where the sow rears her litter, 
she can be mated again in the early part of November, so as to farrow 
and rear another litter before the return of the cold weather. 

{To he continued.) 


A Comp^lRatiye Trial of Four Varieties of 
Broom Millet. 

GEO. L. SUTTON, 

Experimentalist, Hawkesbury Agricultural College. 

Early in spring four varieties of broom millet were received from the 
Seed Bureau for comparison. The names of these were WTxite 
Italian, Long Brush Evergreen,'^ ^^Californian Golden/’ and 
Improved Dwarf Evergreen.” These varieties are the best known, 
and are considered the most suitable for broom making. They have 
been imported by the Department with the object of testing their 
comparative suitability for New South Wales. 

As W^hite Italian ” was by repute the best of these varieties, it 
was decided to use it as a standard with which to compare t’*^ie others. 
The experiment was, therefore, so arranged that a plot of ** White 
Italian” was growing on both sides of and adjacent to each plot of 
the other varieties. 

The trial occupied part of Block XVI. The soil on this block is of 
the best on the Experiment Farm, and of the most even in character; 
it was in good heart. The previous crop was barley, which had been 
eaten off by sheep. 

For this experiment the block was subdivided lengthways into four 
sections — A, B, C, and D, which were IJ chain long. The plots 
occupied by White Italian” were three drills wide ; those of the 
other varieties were four drills wide. The drills were 3 feet apart, and 
were li chain long — i.e., the length of the section. 

Section A was devoted to comparison of White Italian” and 
^^Long Brush Evergreen.” Section B was devoted to a comparison of 
White Italian ” and California Golden.” Section C was devoted to a 
comparison of White Italian” and Improved Dwarf Evergreen.” 

The seed was sown by the ParmeFs Friend maize drill on November 
24, 1903. In order to secure a good stand, a liberal amount of seed 
(6 lb.) per acre was planted. Owing to the favourable weather whioh 
followed the planting, the seed germinated well and grew rapidly. 
On January 4 and 5, 1904, the plants were thinned out to 4 inches 
apart in the drill. Daring the growing period the ground between the 
^ drills was horse-hoed to minimise evaporation and keep down weeds. 

No fertiliser was used with this crop. The weather up to the time 
the crop was thinned was exceptionally favourable for its growth, but 
just after thinning a hot wave set in and continued almost until harv^^l^ 
»time. This checked the growth cousilerably, and probably lessened 
the yields. 
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Calves fed on 
“A” ration, 


8 oz, pollard 

4 oz. copra cake 

2 oz. molasses 

a galls, skim 
milk a day 
(each). 




Calves fed on 
pure milk. 


A Comparative Test in feeding Calves at Hawkesl)Tiry Agricultural College. 
(See ^^Gaiette" fbr May, page 489.) 
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Galifornia Golden was the first to break into oar on Pebruary 8, 
1904. A week later the others showed signs of heading almost 
simultaneously. All the varieties were ready to harvest within three 
or four days of each other. California Golden^' was cut first/On 
March 7, 1904; at this time the grain was well formed. 

In order that no influences^ other than those which would obtain in 
a large area grown under similar conditions^ should affect the results 
from which the comparisons were to be made, only the brush from the 
middle portion, 1 chain long, of the centre drill or drills of each plot 
was cut, dried, hackled, and weighed. 

Before weighing, the brush was graded in various lengths. In each 
grade the butt attached to the brush was cut to an equal length. The 
longest brush had about 3 inches of stalk attached ; the shortest about 
7 inches. Crooked brush was placed with the shortest length or 
lowest grade. The results obtained are as follows : — 

A CoMi’ARATivE IVial of four varietiea of Broom Millets. Tabulated results. 


Length of Brush, in inches. 


Blot No. 

Drill No, 

Variet 

Over 19. 

10. 

Between 
17 and 19. 

Between 
15 and 17. 

Below 15. 

A 1 .. 

A 2n 

White Italian 

lb, oz. 

1 12} 

lb. oz. 

1 10 

U). oz. 

0 €) .} 

11). oz. 

0 41 

lb. oz. 

0 11^ 

A 2 . 

A 2i* and 30 

Long Brush Evergreen 

1 H 

1 10 

1 n 

1 11 

1 41 

A3 .. 

A 33 

White Italian 

1 3} 

2 8 

0 I3i 

0 ]} 

0 2 

A 4 

A 30 and 37 

Long Brush Evergreen 

1 1} 

2 11 

2 fi 

1 41 

0 5f 

A f) 

A 40 

Whitt' Italian 

0 13 

0 131 

1 3 

0 15 

0 4} 

B 1 

B 20 . . ! 

White Italian 

1 2i 

1 12 

0 71 

0 111 

0 2} 

B2 

B 20 and 30; 

; (Tidifomia Golden 

! n 

0 f)} 

0 9 

1 9 


B 3 .. 

B 33 . . 1 

i White Italian 

' 0 11.1 

0 11 

1 U 

0 7} 

i 0 f»| 

B4 

H 30 and 37; 

California Golden ..i 

' Nil. 

: 0 3 

1 n 

1 15:1 

! 2 if 

B f) . . 1 

I B40 ..| 

White Italian 1 

1 1 01 

1 

1 

0 91 

0 12 

0 7 

Cl 

C 2G 

1 White Italian i 

1 ’ ^ 

1 2 

0 111 

0 71 

0 41 

C 2 . . 

e 2'd and 30, Improved Dwarf Eventrecu . . 

0 8^ 

1 -4 

1 13i 

2 3} 

0 15-1 

0 .3 . . 

0 33 

White Italian .. 

' 0 Ui 

i 1 0 

0 14 

0 51 j 

0 41 

C 4 . , 

(’ 30 and 37 

Jmprovv<l Dwarf Evergreen .. 

' «' 14i 

! 1 H 

1 71 

1 4,1 

1 2.! 

c r. . , 

C 40 

White Italian 

0 13^ 

1 

1 

0 11 

0 lOi 

0 Lf 


Ill the following table the foregoing results have been averaged, 
and from them the returns per acre computed : — 


TABLE IL 

Avehaoe computed 3deld per acre. Onl^’ those varieties grown in same series of plots 

are comparable. 


Length of Brush in inches. 


Blot Nos. 

Variety. 

Over 19. 


19. 

Between 
17 and 10 

Between 
15 and 1 7. 

Below lo. 

of all grades. 



c, Q. Ih. 

c. 

q. Ih. 

c. 

q. Ih. 

e. 

q. lb. 

c. 

q. Ih. 

c. 

q. lb. 

A 1, 3, and 5 

White Italian 

2 

» 20 

3 

0 27 

1 

2 11 

0 

3 17 

0 

2 26 

9 

1 12 

A 2 and 4 . . 

Long Brush Evergreen , . 

0 

2 13 

2 

0 13 

1 

8 24 

1 

3 24 

0 

3 6 

8 

0 13 

BE 8, and 5 

White ItiUian 

1 

3 14 

2 

1 23 1 

1 

1 25 

1 

1 1 

0 

2 13 

7 

2 20 

B *2 and 4 . . 

California Golden . . 

0 

0 5 

0 

1 0 1 

0 

3 5 

1 

3 0 

2 

0 9 

4 

3 19 

0 1, 3vand 5 

White Italian 

1 

3 24 

*2 

3 8 i 

1 

1 25 

0 

3 20 i 

0 

1 20 

7 

2 19 

V 2 and 4 . . 

Improved Dwiirf Ever- 

0 

2 24 

i 

0 17 

1 

2 14 

1 

2 24 

1 

0 5 

(3 

1 1 
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A study o£ tho results shows conclusively that in this district, and 
probably in this State, the variety White Italian is the most suitable 
to grow. Not only is the gross return per acre greater than that of 
the others, but it produces the largest weight of the longest and best 

? rades of brush. The quality of the brush is also good and very even. 

'his can also be said of the variety Long Brush Evergreen. The other 
varieties are not equal to White Italian and Long Brush Evergreen in 
quality or evenness. 


Hawkesbury District Farm Notes. — June. 


H. W. POTTS. 

The season has been rendered late owing to the continued rainfall, 
and, in consequence, the crops are backward. As a rule, the main 
crops have been sown, but a great deal remains to bo done this month 
where it is possible to get on to the land. 

The remainder of the land intended for the growth of wheat, rye, 
and oats may be sown this month. Algerian oats have, undoubtedly, 
proved the best in this district. It is a hardy and robust variety, 
which provides a rapidly-growing crop with a small development of 
flag, quickly maturing, and practically rust-resistant. It makes an 
excellent hay. 

In some cases the crops sown are fairly well advanced, and where 
they have the advantage of growing on rich land it will be advisable 
to feed them down to check them from growing too rank. 

The mild autumn, with such abundant moisture as we are now 
experiencing, provides all the conditions for the early and vigorous 
growth of plant life. Where weeds or other objectionable growth 
appears, it will be necessary to cultivate where the crops are drilled 
and to harrow where broadcasted. 

Barley and vetches may continue to be sown this month in the 
ordinary succession of green forage crops for the dairy cattle. 

A further sowing of rape. Dwarf Essex, may be made also. 

It will be advisable to sow crimson clover {Trifolium incarnatum) 
where it is required for the purposes of rotation. This annual 
furnishes excellent green feed for horses, cattle, sheep, and pigs. It 
prefers a soil of a clayey character, and does better in this than sandy 
loams, unless where kept very moist. The land should be fairly clean 
and well cultivated to give the crop a good chance of vigorous growth. 
As a soil renovator it may be classed amongst the best of the clovers. Its 
special feature is to provide nitrogen as well as humus for fertilizers 
for a succeeding crop of cereals. It may be classed as one of the most 
serviceable of the catch crops. 

The opportunity should be taken now to get the required quantity 
of land under cultivation and in good order for maize, potatoes, &c. 

Where it is intended to utilise farmyard manure it should be 
ploughed in early in order to have it well rotted before planting. 
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Turnips, swedes, field cabbage, kale, kobl rabbi — these are now 
coming forward rapidly and should have attention. To thin and cul- 
tivate suiBSciently to encourage good growth is the aim. 

Th© early crops of rape may be fed off or cut before it is too far 
advanced so as to enable it to make a quicker and stronger second 
growth. 

Field peas should be largely sown this month. 

Sweet potatoes should be dug and stored. 


The Dipping of Seed- wheat. Oats, Barley, &c., in 

Formalin. 

In order to kill rust spores on seed-grain without damaging it a great 
number of chemicals have been tried. Among these sulphate of copper 
has had the preference for a long period. It has been very useful, 
although many agriculturists have fancied that it damaged the grain 
itself and hindered its fertility. 

Many years ago the manager of the experimental station for com- 
bating grain diseases at Halle (Dr. Hollrung) proposed to make use of 
formalin for the purpose, and after a long series of experiments with 
this disinfectant he recommended it strongly as being the best. The 
seed- wheat, barley, or oats, should be thoroughly well moistene'd with 
the formalin (a 40 per cent, solution of formaldehyde in water). The 
seed may bo sprinkled or placed in it. 

Dr. Hollrung recommends the latter as being most effective. 
When merely sprinkled it frequently happens that some portion of the 
grains do not get moistened through adhering together, and this he 
considers the cause of the formalin treatment not being always 
successful. 

The dipping is most easily performed as follows : — The seed is 
placed in a vessel a good height over the floor, so as to enable the 
liquid to be drawn off easily by a tap at the bottom of the vessel into 
another one. The solution is poured over it in such quantities that 
the mass of seed can be stirred about with wooden shovels so 
thoroughly that no air bubbles rise to the surface. The seed is left 
for ten minutes in the solution, which is then drawn off. The seed is 
placed in a heap and covered with sacks to prevent it drying for not 
less than seven hours. It is afterwards dried, and this can be done 
very quickly, as the grains will have absorbed very little moisture. 
The work can'be done both quickly and easily by using a set of dipping 
vessels which are filled, stirred, and emptied in succession. 

Every cwt. of seed requires about 10 gallons of formalin solution, 
which, however, can be used over again. The solution should differ 
slightly for different kinds of grain. For wheat and barley 2^ lb. of 
formalin in 50 gallons of water. For oats 2} lb. to 70 gallons of water. 
All floors, sacks, vessels, &c., used should be carefully cleaned with 
formalin to prevent any reappearance of the spores. — H. Dannfelt, 
Royal Swedish Agricultural Gazette. 
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Jarm Notes. 


BATHURST DISTRICT.— June. 

R. W. PEACOCK. 

Wheats , — The sowing of the wheats by this time should be completed, 
and the earlier sown crops may need rolling and harrowing. It is 
preferable to harrow after the roller, or otherwise moisture may be 
lost, the l#osened surface acting as a soil mulch ; the smooth surface 
left by the roller is also more apt to crust after rains. Whenever 
heavy rains consolidate the surface, harrowing the growing crops 
with harrows in good working order will be beneficial. 

Oats . — These can be sown largely during the month. May is the 
better month to sow, especially when grain is required. Owing to 
the summer being mostly dry, the earlier maturing varieties give the 
best results. Algerian is one of the best all-round varieties to sow. 
Of the white oats. Peerless White Bonanza, Carter’s Royal Cluster, 
and Abundance have proved good varieties. 

Barleys may still be sown, but it is preferable to have had them in 
before. Ryes may also be sown. 

Onions . — The land should be thoroughly prepared for the reception 
of seedlings, and every effort taken to keep down weeds. The main 
crops of potato and tree onions should bo planted. 

l*eas and Broad Beans . — Successive plantings of these should be 
continued, this being one of the best months for sowing. 

Rhnharh . — Roots could be planted out, and, where necessary, old 
roots could be lifted and divided. 

■Cabbage, cfc . — Small sowings of cabbage, Brussels sprouts, silver 
beet, red beet, lettuce, radishes, and turnips can be made. 

The land for spring crops should not be forgotten, and, if ploughed, 
many weeds would be killed, and the land brought into condition for 
spring planting. 

Farm-yard manure should be carted out and distributed whenever 
time can be snatched for the operation. 


BIVEEINA DISTRICT.— June. 

G. M. McKEOWN. 

WTiea^.*— As the rainfall has been insufficient for extensive operations 
in wheat sowing, much of the sowing will perforce be late, and 
-unless especially favourable conditions set in it will be better to cease 
sowing by about the third week in the, month. Under all oircum- 
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stances ifc is advisable to drill in about GO lb. superphosphate with 
the seed, and under existing conditions no seed should be sown 
without it. 

Barley , — Cape and skinless varieties may still be sown for green 
fodder in land well prepared and manured. 

Peas , — The last sowing should be made as early in the month as 
possible. Yorkshire Hero will be found one of the best varieties. 
Growing crops should be kept well cultivated by means of horse or 
hand hoes. 

Vegeiahles , — Sow a little carrot, parsnip, radish, lettuce, broad 
beans, and early white turnips. Transplant cabbage and cauliflower, 
supplying water as liberally as conditions will admit. 


Agricultural Shows. 

Much has been lately said and written re the above, pointing out that 
they are not up to the standard, and fail to effect the purposes for 
which they are held. I quite agree with much that has been stated. 
None of the Shows are as representative as they should be ; only a few, 
comparatively, take the trouble to exhibit ; but little improvement is 
made from year to year; and, placed beside the great labour and expense 
entailed, their effect in improved cultivation or bringing out superior 
products is small indeed. Many little country Shows are merely a 
holiday and annual gathering of the people in the particular district. 
In too many instances the prizes are not sufficient. There is a deal of 
labour in preparing an exhibit of fruit and vegetables, the prizes for 
which arc much smaller than for stock, &c. We need more liberal 
prizes, and a different system altogether, if we are to encourage new 
varieties and new methods, and teach our producers liow and what to 
grow. In the shape of products from the soil our Royal Show, at 
Sydney, is a failure compared with the size of our State and the large 
number of growers. Having been single judge at four or five Shows 
annually, for years, I claim to know a little about the matter, and 
consider that only single’^ judging should be adopted, that judges 
should enter in their book their reasons for any decision likely to be 
misunderstood, and that all judges should be thoroughly practical men, 
given free passes, and paid for their trouble. I often act in three or 
four sections at a Show in the country, and many others could do the 
same to save Societies the expense of a judge for each section. The 
life of a Show depends largely on the judge, and I know many Shows 
have been crippled, and the number of exhibits and exhibition reduced, 
through bad judging. We need a staff of examined certified competent 
men and women, too, in the various sections, and their names published 
in the Agricultural Gazette, or a list sent to every Society ; and with 
better prizes, new methods, and good judges we would make our 
Shows the educational power and benefit for which they are intended. — 
A. Lansdowkk, Goulburn. 
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Orcljard I(otes. 

W. J. ALLEN. 


June. 

In large deciduous orchards, pruning may be commenced early this 
month; otherwise there is no hurry until the end of this month or the 
beginning of next. This important work should not be neglected if 
the grower hopes to make the trees produce the most profitable crops. 
Judicious summer pruning, combined with proper winter pruning, will 
repay the grower handsomely for the labour incurred ; and, while on 
the topic of pruning, let me again urge growers to head their trees 
well back at time of planting, so that the tree will carry its fruit from 
the base to the tips of the branches. 

Many of our apple growers suffered severely from apple scab last 
year. If those varieties which showed signs of this disease last year 
were given a little more attention, much of the loss caused by it might 
have been avoided ; and, although it is rather early to speak about 
treating the trees for this disease, I would like to see those growers 
who suffered making proper Jirrangements to prevent a recuiTence of 
the trouble this coming season. 

Trees so affected must be thoroughly sprayed with Bordeaux mixture 
(winter strength) just when the buds are swelling ; again as soon as 
the fruit is set, with a weaker solution of the same spray, to which has 
been added either Paris green or arsenite of soda. In a later number 
of the Gazette I will explain howto mix and apply the solution, and I 
trust that our growers will go in for more thorough and systematic 
spraying and manuring of their apple and pear orchards. Such a 
course would well repay them for their trouble. 

I do not think there is a State where more attention is required to 
keep codlin moth and scale in check, and I think I am safe in saying 
that in no other State is greater apathy shown for the fighting of these 
pests. There is no reason why we should import annually from five 
hundred to six hundred thousand cases of green fruit if growers 
would grow good fruits and give them proper attention, but up to the 
present they have completely failed to fill the orders required by the 
local trade. I still maintain that we can grow fruit of as good quality 
for local markets or export purposes as can be grown in Australia, and 
I think that all those who have seen and tasted the apples growing at 
our Bathurst orchard will bear testimony to this fact. 

Care must be exercised not to allow the trees to become too thick 
in the centre, else the fruit will not colour up as it should. It is only 
.well-coloured fruit that finds the most ready sale at high prices, either 
locally or abroad. 

The lemon crop is fairly good this year, and several growers have 
expressed their intention of trying to cure a portion of the crop. In 
my June, 1903, Orchard Notes I explained how to pick and handle 
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them. My experience has been that a cool dry room is the best place 
to store the fruit. The attention of lemon growers is specially called 
to the note on the curing of lemons on page 598 of this issue. 

Many of the orchards would be greatly benefited by an application 
of lime, and this is a very good time to apply same, so that it will 
have had time to act on the soil before the spring manuring. 

In frosty places, young citrus trees should be covered without 
delay, if the work has not already been done. 

It is not imperative that cultivation should be carried on in the 
orchard this month. 

In most districts this has been a favourable season for the growth 
of green manure in the orchard. At our Bathurst and Richmond 
orchards the tares are already up a good height, but at Wagga the 
season has been so dry that so far they have hardly made a start. 


Turkestan Lucerne. 

Mr. W. J. Spillman, agristologist to the United States Department 
of Agriculture, referring to the trial of Turkestan lucerne, seed of 
which was a couple of seasons ago introduced and distributed 
throughout the hottest and the coldest sections of the United States, 
says that so far as present indications go, it would appear that this 
variety of lucerne does not appear to possess any superiority to the 
common lucerne as a dr ought- resister, and only in some isolated cases 
has it been found to be specially resistant to intense frosts. 

In a recent number of the Pastoralists^ Review, reference is made to 
the trial of lucerne of the Turkestan variety by Mr. Edwards, of 
Burnima, Monaro district. There it has been found to be a valuable 
plant capable of resisting the extreme cold of the Monaro district. 

The United States agristologist mentions that in some unaccount- 
able way the seed from various parts of Turkestan became mixed, so 
that it is not possible, in arriving at the American results, to make any 
definite determination as to which particular kind of Turkestan lucerne 
is to be recommended for either hot or cold situations. 

Further supplies of seed have been obtained for trial at the Depart- 
mental experiment stations. Until some definite results are available, 
the agristologist advises American farmers and ranchmen to proceed 
cautiously with this lucerne. 

At Bathurst Experimental Farm, Mr. Peacock has tried Turkestan 
lucerne (variety — Medicago Turkestanica) , but so far has not found it 
to be in any way superior to the upright lucerne, Medicago sativa, Mr. 
Peacock also tried a variety — Medicago media, introduced from France. 
This variety was not found to possess any advantages over the common 
kind. Reports from Algeria refer to a variety of lucerne largely 
grown there which is extremely drought-resistant, but it is quite 
possible that it is merely the offspring of the Medicago sativa of Spain 
and Southern Europe which, under the name alfalfa, found its way to 
the Spanish colonies in America, and in some districts there became 
acclimatised under the droughtiest conditions. 
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Practical Vegetable aijd Flower Growing; 

W. S. CAMPBELL. 


Directions pgr the Month op June. 

Vegetables. 

At the. time of writing — the middle of May^the weather is so mild 
that there seems to be a good prospect of mild weather during the 
early part of June, at any rate, instead of the cold, bleak weather 
generally experienced during that month. Many varieties of vege- 
tables which are generally defunct at the time of writing are growing 
well, as is the case with Mr. Ellis’s French beans and potatoes, 
referred to in another part of the (razette ; but it would be folly to 
chance planting seeds of these vegetables, except in localities such as 
the eastern part of the Clarence and Ilichmond districts, where frosts 
seldom cause damage to either French beans, potatoes, tomatoes, or 
other tender vegetables. 

Rainfall has been highly satisfactory in many parts of the State, 
and fairly so in others. But, unfortunately, there are certain huge 
patches still very dry, and where, without a good supply of water, 
the growing of a few vegetables becomes a difficult matter; but 
when one hears of the members of the late expedition towards the 
South Pole growing mustard and cress in their frozen-up ship, on 
blankets, in order to obtain a bite of something green, surely there 
is still hope to grow some kind of vegetable even, where a drought 
prevails. 

Get rid of weeds and rubbish, and plant and sow vegetables, just 
a little at a time. For instance, if a family requires six cabbages a 
week, plant out eight or ten every weekj and this will allow for loss ; 
but, of course, no family would care to continue this same vegetable 
every day, but the principle or system will be understood by such an 
illustration. As vegetables are used and cleared away, dig up and 
manure the places occupied by them as soon as ever you can. In 
practice you cannot do this exactly — something or other will certainly 
interfere with this nice little exemplary arpangementi Some fearful 
wet weather sets in, perhaps ; or something gets sick, or the fence 
gets broken, and all the spare time is oceapied with these unexpected 
odd jobs. However, keep in view the system arranged, and follow it 
as closely as possible. Carefully avoid the growing of any one kind 
of vegetable in too great a quantity at one time, which generadly 
results in surfeit or famine. 

Glole Arizchoke.~May be planted daring the month or later still, 
or during the spring if more convenient; but thatsoonerit be planted 
the sooner the grower will enjoy the fruits or^ rather, buds of his 
labour. This is a large-growing, cumbersome vegetable. A single 
plant, if well grown on rich soil will provide ;a fairly goo^ 
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tliB flower buds, which should be gathered before they expand, and 
are then boiled and eaten with melted butter, and useful to eat if 
it be desired to prolong a dinner for a considerable time* Either 
suckers or rooted plants may bo set out, the rooted plants being the 
most reliable. 

Artichohe, Jertimlem . — This is altogether a different thing from the 
abov'e ; a kind of sunflower, the roots or tubers of which are used like 
potatoes. This is a prolific and capital vegetable which, if grown 
largely, will be found most useful for pigs, who will perform all 
necessary harvesting for themselves if allowed access to the plants. 
In soils suitable, the weight of crop is sometimes enormous. The 
tubers are ready now for the digging, and may be taken up as required. 
Retain sufficient tubers for planting out in the spring. 

Broad Beans. — This time of year is very suitable for the sowing of 
the broad bean. The seedlings from sowings made last month should 
be growing satisfactorily if they have been kept free from weeds and 
occasionally hoed. A short row planted once a week or once a fort- 
night should be sufficient of this vegetable. Plant the seed in rows 
from 3 to 4 feet apart, and about 6 to 8 inches apart in the rows. 
Cover the seed about 3 or 4 inches deep. Some gardeners sow beans in 
rows one foot apart, then a space of 3 or 4 feet is left, then a double 
row again ; but perhaps the single row is the most satisfactory. The 
old Windsor bean is a good variety for general purposes. The dwarf 
varieties are good, and may be planted much closer than the late- 
growing kinds. 

Cabbage . — There should always be a few seedlings just ready for 
planting out, or pricking out as they may be required, and this can 
be arranged by sowing a very little seed, say, twice a month, and 
pricking out the little seedlings when they are ready, about twice every 
month also. When the pricked-out plants are ready to shift, they 
can be moved as required, and, if abundance of manure is used on the 
ground prepared for them, they should grow rapidly. If you desire 
good cabbages, bo not sparing of good manure, not rank and fresh, 
but well-rotted dung, and then the cabbages will be tender Bweet 
and good, especially if the soil between them be frequently hoed. 

Endive . — This lettuce-like salad plant is useful for winter use, and 
is much appreciated by some persons for its peculiar, bitter' flavour. 
A littlie seed may be sown occasionally, and young endives planted on 
well-manured soil. 

Carrot . — Sow seed of some of the small varieties of this vegetable, 
for they are likely to succeed the best at the present time. Where 
cabbages have been growing would bo a very suitable place for some 
carrots, for the soil should be in just the condition for a satisfactory 
crop of them. 

Cauliflower and Brocmli . — These vegetables resemble one another 
so much that they are frequently both termed cauliflower. The method 
of culture is practically the same for both and they may very well be 
bracketed together. Plant out a few young plants in good rich soil, 
and be careful in the moving, for any check to the growth, such as 
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breaking many roots, is not advisable. Keep these plants growing all 
the time, from seed to hearting. Early planted cauliflowers and 
broccoli should be available for use. 

Leeh , — Sow a little seed now and then during the month and plant 
out a few young leeks occasionally. Use abundance of manure when 
preparing the ground, and use plenty of water should the weather be 
dry. 

LeMuce . — A little seed should be sown occasionally and seedlings 
planted out from time to time as required. Move them carefully and 
use abundance of well rotted, not rank, manure. 

Onion . — If a sufficiency of plants have not already been raised, some 
more seed may be sown any time during the month. Keep the young 
onions well weeded and thin out all that are growing too close 
together. 

Parsnips . — A small quantity of seed may be sown. Well-grown 
seedlings should be thinned out as they become crowded. 

Peas . — Sow about twice during the month as extensively as may be 
required. Provide supports of some kind — sticks, brushwood, or wire- 
netting — for the young peas to climb up. Sow the seed about 4 inches 
apart in rows, and about 3 inches deep. The drills or rows formed 
may be 2 to 4 feet or more apart according to the height the peas are 
likely to grow, for some are dwarf, others of medium height, and 
others, again, grow tall. 

Radish . — Sow a little seed two or three times during the month. 

Serbs . — Plant out good young plants, or take up old stools, divide 
them, and plant the best in good fresh soil. 

Flowers. 

New gardens can be made, and old gardens remade, if necessary, or 
increased, and many alterations effected at this time of year, but a 
good deal of care will be necessary when digging about the garden to 
avoid injuring dormant bulbs, or bulbs which are just making growth 
below the surface, and there are many kinds now which are just starting 
to grow. 

When making alterations, or when digging and tidying up the 
flower garden, apply a good deal of well-rotted dung, and mix it in 
with the soil. All kinds of plants which have cast their leaves may 
be planted at any time convenient, but before planting examine the 
roots and remove any that are broken or bruised, using a sharp knife 
for the purpose. Such plants as carnations, columbines, snapdragons, 
violets, polyanthus, cowslips, daisies, perennial marguerites, cam- 
panulas, foxgloves, pinks. Sweet Williams, delphiniums for gardens in 
cool climate, stocks, wallflowers, dianthus of varieties, marguerite 
carnations, everlasting peas, perennial phlox, statice, Japanese anemone, 
gaillardia, roses, and others may be planted, as well as any hardy annuals 
which are ready for putting out. 
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General Notes. 


Bacon prom the SiiorKEEPEii’s and Houseiioldek’s Point 

OF View. 

In Sydney^ during the past twelve months and more, the retail price 
for Vic.^torian cured bacon has been, for the prime cuts in small pieces, 
as high as Is. 2d. per lb., for some New Z('aland brands as much as 
3d. per lb. more, for certain Queensland brands over Is., and for most 
of the New vSouth Wales brands considerably under Is. 2 :)er lb. 

In answer to an inquiry as to why such should be the case the 
salesman in a leading store said that so far as he could gather from 
his own extended experience, and from the opinions expressed by 
regular cu.stomers, the New South Wales product, while being upon 
first cutting capial in many respects to any other bacon, did not suit 
the requirements of the householder who liked to keep some bacon 
always at hand for use wlnmever desired. Suppose, said he, ‘^you 
were to buy 3 or i lb. of New Zealand or Victorian bacon for use as 
rashers, in the first place you can fry it or grill it just as you cut it 
off, witliout ever botlieriiig to extract some of tlu) salt as in the less 
mild-cured article. 1'hen, if you hang it up with, as it generally has, 
three sides exposed to the atmosphere, the best of New Zealand and 
Victorian will not become in any way rusty,’ and of course this means 
considerable saving in the long run.” 

Whtm we come to realise that it is by encouraging the taste for 
good bacon the consumption will be most largely and profitably 
increased, it seems wadi w^orth the while of the bacon curers of this 
State to make careful investigations of the reasons why the grocer 
always hands to tlie custoimT who requires the best bacon and is 
prepared to pay a big price for it a cut from an imported side. It is 
well knowm that there are consumers of bacon wdio have peculiar 
prejudices for gaminess,” excessive fat and other qualities, but the 
requirements of these peo])le are soon met, and the margin of profit to 
the pig-breeder is not, and will never be as great as it would be in 
catering for the very considerable high-price local trade, and for the 
British market where the best quality of bacon is in enormous demand 
at good prices, and indifferently-cured bacon sells at a price that 
leaves to the pig-raiser and curer a very small margin. 

At the Hawkesbury Agricultural College bacon is made of quality 
equal to any that can be purchased in the city, which shows that 
when the breed and feed are right, the curer can turn out the desired 
article. 

The Canadians are making strenuous efforts to secure a big share of 
the £25,000,000 which is annually spent in the importation of bacon 
and hams to Great Britain, and they commissioned Professor Eobertson 
to ascertain the actual requirements of British buyers. As the result 
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of the Commissioner’s report, the Dominion Department of Agricul- 
ture, in co-operation with the leading bacon-curing establishments, 
have persistently advocated the adoption of feeding methods and 
management under which the farmer can turn into the factories by 
tens of thousands pigs of uniform grade ; and, with a carcase so 
developed as to permit of the production of firm bacon with well- 
balanced proportions of hard snowy- white fat and bright pink lean. 

The ideal has not yet been generally attained among Canadian pig- 
raisers ; but, under their system of large central curing establishments, 
where the carcases that do not come up to requirements are rigidly 
excluded, they are so far on the road to successful achievement of 
their object that New South Wales pig- raisers would not lose any 
money by taking a leaf from the Canadian book. The results of a 
good many of the Canadian experiments have been published in this 
Gazette from time to time. 

The latest summary of results of a very extensive series of feeding 
experiments are given as follows by Mr. J. H. Gusdale, of the Ontario 
Agricultural and Experimental Union : — 

Feeding and topping-off pigs too rapidly and marketing before 
maturity will cause soft bacon. 

Maize fed with a small proportion of skim-milk or whey gives 
much better results than maize only. 

A small proportion of maize with oats or barley or with peas does not 
appear to have an injurious effect. Barley is unsurpassed as a feed for 
the production of firm bacon. Oats, also, are excellent. Peas produce 
good results, and mixed with other grains are exceedingly valuable. 

In conclusion, skim-milk or whey in the ration are almost infallible 
guarantees of firm pork. The cereals and peas properly fed constitute 
an almost faultless ration. Maize may be fed, but must have some 
counteracting food along with it, or it will give bad results. 

So much for the cold climate of Canada. What our pig-farmers in 
the northern districts require now is to try whether the same thing 
will suflBce for their conditions. If not, the results of some feeding- 
trials, which need involve little expense or trouble, should soon reveal, 
in so rapidly-maturing an animal as the pig, what is the ration that 
will produce, in any particular district, with the greatest certainty and 
at least expense, the most saleable class of bacon. 

Trials of Maize in Camden District. 

Me. a. J. Doxtst, of Werombi, via Camden, reports: — The several 
samples of maize forwarded by you for trial in this district have bad 
an extraordinary season during their growth. From 7th September 
to 5th October, 19G3, all the samples were sown, when cool, sunless 
weather prevailed, and the maize crops generally stood still, making 
not the slightest headway. In December last beautiful rain fell, and 
warm weather followed, when the crops made phenomenal growth. A 
long, dry spell occurred shortly afterwards, which affected the big 
grains not of rapid growth. Notwithstanding the peculiar season, 
nearly all the samples of the early varieties— Early Yellow, Early Aber^ 
orombie, Pride of the Not^h, E^ly Favourite^ mil 
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Ohio Silver Mine — did well, but the Mastodon was the best yielder, 
and gave more weight to the row than the other varieties. Riley’s 
Favourite is next best. Red Hogan did fairly well. Mr. W. J. 
Gibson tried some of the early yellow maize and Pride of the North, 
and showed me some fine samples of same. Mr. Jesse Hay ter gave 
Riley’s Favourite and Early Mastodon a trial, and found that both did 
well. The latter variety did best with him, as it did with me. The 
Tuscarora flour maize grew successfully and cobbed well. I am 
satisfied it would pay to grow in this district. The Golden Beauty 
was the only maize that failed, as it tasselled during a dry spell. The 
Golden King and Hickory King turned out fine, big grains, but did 
not grow long cobs. I may add that at the recent Camden Show I 
secured second prize for the best collection of maize in cob — having 
nearly all your varieties represented. 

The soil in this district is light and not adapted for the growth of 
large-grain varieties of maize. 

Manitoba Wheats. 

I sent one of the samples of Manitoba wheat forwarded by your 
Department last autumn to Mr. L. Williams and another to Mr. W. J. 
Gibson. The first-named gentleman failed to get his seed sown owing 
to dry weather, but Mr. Gibson planted his and it came on well. The 
hares, however, ate the crop down before it grew any height. I tried 
the purple variety on a piece of land where I had sown some wheat 
previously that had taken the rust badly. I am pleased to report 
that the sample turned out successfully. Fine, healthy stalks over G 
feet in height resulted with not the slightest sign of rust. In the 
spring it seeded well — good, plump grain. For hay purposes, the 
Manitoba purple wheat would yield 3 tons to the acre. The district 
liere is not adapted for wheat-growing, but occasionally good samples 
of wheat have been grown. Mr. L. Williams grew a fine crop of 
wheat, and succeeded in winning first prize at Penrith show with some, 
and, I believe, first at Camden show. 

PiGEOX-RAISING FOR MARKET, 

There is a very fair local demand for pigeons in Sydney for table and 
other purposes, and it is the sort of demand that would be likely to 
increase with added facilities of obtaining a large and regular suppl}’^ 
of birds. In the United States squab-raising has been worked up 
into quite a big industry, and it is a remunerative one when skilfully 
managed. Mr. W. E. Rice, who is one of the most successful of 
pigeon breeders on a large scale for market in America, says in an 
article in the United States Farmers^ Bulletin, ISo. 177, that the great 
secret lies in securing the proper sort of stock. Homing pigeons, or 
carriers as they are more commonly called, and dragoons are regarded 
as the best breeds, while a cross between the two is favourably men- 
tioned. A large house is better and more economical than several 
small ones, but in no case should the one house accommodate more 
than 200 pairs. * Pigeons require feed twice a day, the best foods being 
ormked maize, red wheat (in this State grain from bearded varieties 
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such as Algerian and Belotourka, which do well in the coastal districts, 
would be a cheap substitute), Kaffir corn, millet, peas, hemp, and rice. 
The importance of varying the diet is insisted upon, as well as plenty 
of pure water for drinking and bathing, and attention to the sanitary 
condition of the houses, nests, and yards. 

Mr. Chambers, of this Department, who has had some experience 
of bre(?ding pigeons for the domestic table, says that he has found 
fantails to be the most suitable variety to keep where there is no 
special provision for pigeons, because while they are the biggest birds, 
they do not fly about much, and evince little or no desire to roost on 
roofs. It is, of course, this habit of perching on roofs from which 
water is gathered that makes the prtisence of pigeons about a place 
distasteful to many people, and, therefore, fantails are well worthy of 
attention. As to their reproductive powers, Mr. Chambers is of 
opinion that the fantails are equally as prolitic as the other breeds. 

At the llawkosbury Agricultural College Poultry Farm there are 
dozens of pigeons at large. They do not seem t(') be any trouble, and 
serve a useful purpose in eating up remnants of food that tlio fowls do 
not clean up, and which would, in the absence of pigeons, &c., only 
serve to encourage sparrows. 

J.^oultry farmers might well add pigeons to tluur stock, starting in a 
small way and giving thoTn a fair trial. Tliere may be certain condi- 
tions under which, the birds would b(^ more nuisance and cost more 
than they are worth, but under cardul management tliat would not 
be likely to happen often. Wlien they do succeed, the disposal of a few 
dozen pairs every now and then at even one shilling a pair would be, 
in the off seasons for eggs and table poultry, a welcome source of ready 
cash. 


IiiiiiGATiON nioM Small Wati:u Supplies. 

In the State of Florida, in P)02, there were 405 farms representing 
a total area of 3,772 acres under irrigation. These farms produced in 
the year crops to the average value of L8() per acre. The irrigation 
systems with water obtained from streams, lakes, aiul non-flowing 
wells by various pumping devices, or from artesian wells having a 
strong surface flow, represent a constructive outlay of about £102,000, 
or about £28 an acre, and an annual cost of about £!H),000, averaging 
about £27 per acre, leaving a balance of nearly £50 per acre net. 
There were, during the year mentioned, fifty-six farms having an 
irrigated area of 459 acres, which did not produce crops, the land 
being planted out with young orange trees. The cost of constructing 
irrigation systems supplying these fifty-six farms was £18,500. There 
were also reported twenty-five irrigation plants, costing £5,350, that 
were not operated in 1902. 

The districts in which irrigation is practised are widely scattered. 
In the north-west of Florida the irrigated areas are devoted to the 
cultivation of Sumatra tobacco, while in other sections the principal 
holdings are truck and small fruit farms, orange groves, pineries 
(pineapples), and nurseries. From this range of crops it will be seen 
that the areas to which water is applied artificially are within 
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districts very similar to tlie north coastal sections of New South Wales, 
There is^ as a matter of fact, no absolute necessity for irrigation — that 
is, the conditions are never so arid as to render artificial water impera- 
tive — -but the most progressive farmers find that the less their opera- 
tions have to depend upon natural rainfall the more even and profitable 
the output. 

Such successful instances as this serve to sliow what can be done 
in truck (vegetable) and small fruit-farming in districts wliere the 
rainfall although for the twelve months, perhaps, totalling 30 to 40 
inches, does no come at the right times for the man who is practising 
intensive culture. When Mr. Elwood Mead, the chief of the Irriga- 
tion Investigations Division of the United States Department of 
Agriculture, hist visited Europe to see what was being done in respect 
to irrigation in (iermany, Switzerland, Italy, and fTance, he found 
that in the valley of tlie l^o there was a sirnihirity of conditions to 
those of many of tlie sections of the eastern part of the United States. 
The r«ainfall of that part of Italy is about 10 inches a year. Mr. 
Mead found that the IN:> farmers do not irrigate because they have to, 
but because it pays. In the gri'ater part of the country the staple 
cro})s are maize, wlieat, and clover. The fields in which these crops 
are grown are frequently planted with mull)erry trees which furnish 
food for silkworms. Irrigation increases the yield of mulberry leaves 
by one-third. It enables a crop of maize to be grown after the wheat 
crop has l)een harvested, and doubles the yield of lueerno and clover. 

liice and mareite are grown under irrigation. The latter is grass 
grown in a meadow kept coutiimally moist by watering, and cut wlien it 
is about 15 inches high for feeding dairy cattle. Tlie annual value of 
this crop reaches in some districts — near Milan, for instance — as much 
as Ido per acre. Ijand and water rights in the best mareite districts 
surpass iii price, says Mr. Mead, tlie fruit lands of Soutliern California, 
some of the farms near IMilaii being bold at over idOO an acre, and 
rights on the canal sell for over 13-10 an acre. These are maximum 
prices, and far higher than in the ease of linid wdiere only Avheat and 
maize can be grown. The minimum prices for land with rights on the 
ditches in districts lately brought under irrigation arc^ from 133 to 
13d an acre. Ihiirrigated land in the same neighbourhood sells for 
about £25. 

Irrigation prom Wells. 

It is often asserted that unless a man has a big perennial stream 
to draw water from, little or nothing can be done in tlie way of the 
production of crops on a commercial scale. As an example of what 
can be done by means of ivell-water in arid regions, the estate of 
Captain A. J. llutchiiison, at Lindsay, in Tulare County, California, 
might be taken. Here, according to the ilome-maUer — an American 
journal actively devoted to the development of irrigational enterprise — 
a few years ago, stretched away before the eye miles upou miles of 
bare land without a building, without a fence. The country was 
barren, useless, supporting a few herds of domestic sheep, and 
affording them in normal seasons a barer existence under expensive 
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management than the most dronght-stricken areas to be found in 
New South Wales in a dry year. To-day there are acres of as fine 
orange-trees, of as well-worked soil, as plenty of warm sunshine and 
judicious supplies of water can produce. And every drop of water 
has to be pumped from the earth. The 30-horse-power engine of the 
Lindsay Land Company pumps 51,000 gallons of water per hour, and 
there are numerous other individual pumps. A most interesting 
thing about this development is that the power to do this pumping is 
transmitted from miles away in the mountains where water of another 
irrigating system, before it is used on the land, generates electric 
power to run street cars, light streets, and pump well-water for the 
irrigation of 3,000 to 4,000 acres of orchards. Captain Hutchinson, 
who lost his health in the British army in India, sought California to 
find relief. He came to the Lindsay district with the view of bringing 
water down from the mountains by means of an open ditch. Such 
difficulty was experienced that he determined to prospect for water 
below the arid surface. He found it, and the first large well which 
was sunk struck a fine fl!ow at 80 feet depth. From this well Captain 
Hutchinson irrigates a 20-acre orange orchard, and the writer of the 
article, from which these notes are taken, states that the sight of this 
flourishing plantation of magnificent trees laden with fruit, in the midst 
of a brown and scarred desert, is one that cannot easily bo forgotten. 

If such things can be done in California, and especially in such 
districts as Lindsay, where during the cold spells of winter, the ther- 
mometer goes down to 20 degrees below zero, and thus adding 
disastrous frosts to the disadvantages of inadequate rainfall and 
expensive pumping, surely much might be achieved in New South 
Wales where, first, water is clu^aper and more easily obtained \ and, 
secondly, frosts seldom are sufficiently severe to constitute a perpetual 
menace and source of expense for protection. 

The Apple in Cold Stop age. 

The application of cold storage temperatures to the preservation of 
fruits has profoundly influenced the development of American fruit- 
growing. When orchard products had to be transported to market 
in common freight cars and express cars, or by boats running on slow 
schedules, and the surplus fruit was stored in cellars, pits, and fruit- 
houses without artificial cooling, it was necessary to dispose of the crop 
quickly in local markets to prevent unusual losses from decay. Even 
under the most favourable conditions, the markets were often over- 
supplied in the fall months, with an accompanying demoralised condi- 
tion in the fruit trade, especially when the weather was hot, while the 
supply of small fruit was exhausted early in the winter, and the markets 
were barren daring the remaining season. The development of the 
fruit refrigerator-car service and other improved methods of trans- 
portation have made fruit-growing possible in remote parts of the 
country, and have facilitated the wide distribution of the most perish- 
able products. Mechanical refrigeration on Rhipboard and the intro- 
duction of other special f acilities 
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the markets for fresh fruit abroad. The growth of cold-storage 
warehousing business is making the season of fresh fruits and vege- 
tables perennial. It is distributing them more uniformly throughout 
the season, and is thereby contributing to their freer use, to more 
steady markets and uniform prices, and to a more stable fruit business. 
Cold storage is having an important influence in developing tho apple 
industry as a stable business. Instead of an incidental feature of the 
general farm, tho apple is now the principal crop in large sections of 
the country, and its production, and the handling and marketing of 
the crop, are becoming highly specialised forms of agriculture and of 
trade. Formerly the marketing of the crop was largely controlled 
by the nipple grower, bat now the growing of the crop and its sale 
are rapidly differentiating into two distinct lines. In many of the 
principal fruit-growing districts the handling of the crop and its 
marketing are controlled largely by fruit organisations or by apple 
merchants, who buy the fruit in the orchards, and who, through the 
special development of fruit and market statistics, are better able than 
the fruit-grower te regulate the distribution and sale. This greater 
stability and specialising in apple-growing is accompanied by a large 
amount of speculation. Through a combination of the buyers, the 
fruit may not always sell in the orchard for its real value ; but, on the 
other hand, the severe competition in buying in those sections, where 
the industry is especially well developed, frequently brings the grower 
the highest prices. Apple storage is not always profitable. It is an 
insurance against the piremature deterioration of the fruit, but when 
the picking season is unusually hot, and there are delays in getting 
the fruit into storage, the subsequent losses are sometimes very heavy. 
On the other hand, the autumn may be unusually cool and favourable 
for storing large quantities of apples in common storage. As a result, 
the markets are well supplied with this fruit through the winter, 
causing the cold storage stock to be held back till late in the season, 
when it has to be rushed on the market and sold as a sacrifice on 
account of the approaching warm weather and the free use of southern 
early fruits. On the whole, the development of the cold storage 
business is proving beneficial to the apple industry in encouraging the 
development of apple-growing over large territories, in making the 
investment of capital safer, in developing it as a highly specialised 
type of agriculture and trade, and in making a valuable food product 
available to an increasing number of people over a greater part of the 
year. The magnitude of the cold storage warehousing business and 
its importance to the fruit industry are not generally recognised. 
Accurate statistics are difficult to obtain, but in 1901 it was estimated 
that the capacity of the cold storage warehouses — including meat, eggs, 
and butter storage — was 150,000,000 cubic feet of space, of which 
50,000,000 cubic feet, distributed in 600 houses, were devoted to fruit 
storage. Since 1901 there has been a large increase in the number of 
fruit storage houses, especially in the apple-growing districts, where 
many plants, with a capacity of 5,000 to 30,000 barrels, have been 
erected in or near the orchards or at the railroad stations.- — Bulletin, 
Department of Agriculture, Washington, U.S.A. 
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Here in New South Wales we scarcely have touched the fringe of 
possibilities in the apple-growing for export. The quality of the fruit 
that can be grown in the cooler districts is equal to that produced 
any where^ and before long there will be the results of the trial ship- 
ments now being made with apples grown at the Bathurst Orchard 
to determine the carrying qualities of several of the most promising 
kinds. The great handicap to development of a large export and 
storage trade in apples at present is the enormous number of varieties 
grown. Instead of endeavouring to ascertain what are the best com- 
mercial apples for his particular locality and sticking to those few 
varieties, nearly every grower has an endless variety, and thus it is 
difficult to gain for the fruit any recognition in markets where large 
quantities of a few special kinds are required. 

Meanwhile there does not appear to be any reason why some sort of 
an effort should not be made to cold store a few lots of well-selected 
fruit with the object of having local produce available at the time 
when we have to pay 2d. or 3d. apiece for imported fruit of inferior 
flavour. 

Talking about markets for fruit, would it not be worth the while of 
growers to exploit some of the new markets. For instance, Mr. 
Henry B. Miller, United States Consul at Nuechwang, China, says : — 
California ships a quantity of third grade yellow Newtown pippins 
to China; some of which are consumed by foreigners, but most of 
them go to the Chinese fruit stands and restaurants, and are eaten by 
the natives. The Chinese appetite for fresh fruit is very strong, and 
apples are in great favor, the only obstacle to the creation of a large 
market is the inability of the masses to purchase. The average 
Chinaman does not distinguish the different varieties of apples, and if 
inferior grades could be sent at low rates an extensive outlet could be 
created. Northern routes are the best for shipping gi‘een fruits. AJl 
shipments of apples for the northern ports of China should be sent 
by October 1, on account of the danger of freezing if they arrive late 
in the season. If the fruit reaches north China in good condition it 
it will keep well on account of the dry, cold climate.’^ 

Education in the Show Hing. — Judges giving Reasons* 
roll TiiEiii Decisions at P. and A. Snows. 

When the Governments of the colonies (now States) first began to 
subsidise Agricultural Societies or Associations it was under the belief 
that they would become valuable educational factors, and the Shows 
be gatherings whereat the people who settle on the land and gain their 
living from the soil would learn to distinguish between right and 
wrong — what they should produce and what they should not, what 
they wanted for their advantage and what they did not want. But 
has this ideal been fulfilled ? It is feared not. The great objects of 
these societies seem to be largely lost sight of, and little or no effort is 
made to carry out the object for which they are subsidised. These 
societies receive some £10,000 a year of the taxpayers^ money, with 
th® understanding that they use every effort to be educational. 
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One step in fhis direction that is within tlio reach of every society, 
and entails little, or no trouble, is the making public the reasons for 
judges^ decisions, thus conveying broadcast to the masses knowledge 
that it has perhaps taken the judge a lifetime to obtain and perfect. 
There was never yet a jndge that deserved to be called one who could 
not, if he wished, say in a few plain words why he considered the 
exhibit he was awarding the prize to superior to the second best. 
This reason being plainly written on a card, is placed alongside the 
exhibit, and in this simple practical way, with the best judges that 
can be got as teachers and the exhibits as object lessons, much can be 
taught, particularly to the young beginner. 

People have been going to Shows for years upon years, gazing with 
puzzled eyes upon animals or articles, the wliile Avondering why one 
was decorated with a blue ribbon or a red, with first or second cards, 
and something else was cast into oblivion altogether. They see a 
dozen horses brought into the ring, a blue ribbon put on one and a 
red on another, and the lot turned out, and another class brought in. 
But how little the spectators learn from this. They leave the ground 
no wiser than when they came. The man who has been reared among 
stock and has a perfect knowledge of same can see the reason for the 
judge’s decisions ; but a large majority of the spectators anxious for 
information cannot, no opportunity being offered to the? public to learn 
even Avhy the first is supt'rior to the second, which is usually the great 
point in dispute. Needless to say, a judge is not asked to give his 
reasons against the losers. If a man sends an inferior or blemished 
horse to the Show it is throAvn out, but the judge does not give his 
reasons for that. All the judge is requesteef to do is to give the 
reasons why the prize Aviniiers are placed as they are. He damns no 
man’s cattle. A good stallion is often placed second because he is 
not as good as the first in one small trifling point. But the public do 
not know this, and they only learn the broad fact that the horse has 
been placed second, and the owner has to take his defeat and the 
depreciation of his horse in silence. No opportunity is given the 
judge to point out that the horses were almost equal. It will be thus 
seen that in such cases the judges giving their reasons is a great help 
to the defeated exhibitor. The method does not increase the annoy- 
ance or disappointment of being defeated — quite the reverse. The 
explanation tends to pacify. That the system helps to keep back 
incompetent judges from acting goes without saying, and hence does 
much good in improving the quality of our judging. It also removes 
the possibility of favouritism. Of course, like all new proposals 
being put in practice, never mind how good they are, nothing but 
practical experience will show which is the best way to carry them 
out. But if at first defects are discovered in the method of working, 
that does not prove that the system is not an excellent and very 
desirable one. Like all systems of reform, the method has its critics, 
but even they must admit it is a step in the right direction, and 
should commend itself to all who take an interest in the working of 
our Pastoral and Agricultural Associations. — li. T. Keys, Muswell- 
brook. 
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Cueing the Lemon. 

• 

In this State, where bo many lemons are grown, and where the fruit 
does so well, it would be of great advantage if the growers, in place 
of marketing their fruit when the market is poor, could store it until 
the hot weather, Vhen the demand is always good for cured fruit. It 
has been the custom here to pick the fruit one day and market it the 
next, without any attempt at improving its condition by keeping it for 
a few weeks or months, according to local conditions. 

By keeping the lemons exposed in a fairly warm room for a few 
weeks after picking, their condition can always be considerably 
improved — that is, the skins become thinner and more pliable, while 
the quantity of juice is greatly increased and is more readily extracted. 
Of course, if it is desired to keep the fruit a long time, it would not 
do to expose it in this way, as for this purpose a slower process of 
curing is required, and for this reason the fruit must be picked and 
stored away while it is almost green, and not later than when it shows 
the first signs of ripening. 

It must be borne in mind that an over- ripe lemon will not keep for 
any length of time ; but lemons which have been allowed to hang on 
the tree until they are over-ripe, oversized, and thick-skinned, may be 
greatly improved by picking them carefully and keeping them for a 
few weeks, as above described, before marketing them. 

There are occasional seasons when the lemon crop is exceptionally 
heavy, and it is during these seasons that growers will derive the 
greatest benefit if they can succeed in storing their fruit in such a 
manner as to enable them to keep it until the warm summer months. 

Before coming to this State I have successfully stored and kept 
thousands of cases of lemons each year for periods ranging from 
three to six months, and these were sold eventually at about three 
times the price that they would have brought at the time of picking 
or early in the season. 

The imported lemons usually command double the price of our 
own, simply because they are in better condition, as owing to their 
being picked green, stored for a few weeks, and sent here, they will 
keep for a good while even in our hot weather, while our own, which 
are taken straight from the trees to the market, will only last a week 
or so before many of them show signs of going bad. This latter 
condition is often brought about by rough handling, when the fruit 
becomes badly bruised, and consequently will not keep. 

So far as the quality of our lemons is concerned, I have never heard 
a complaint. As a matter of fact, I think we can grow fruit of as 
good quality as any other country; but as most of our fruits are 
grown in a moist and rather humid climate, it will be found a little 
more difficult to store them for long keeping than in our warmer, 
drier districts, such as Moree, Dubbo, Wentworth, Bourke, &c. 

&© building which I used for the purpose of storing and curing 
the lemons was a large one, with plenty of Tentilation. It had 
wooden sides and an iron roof, and served to keep the sun^s rays from 
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the fruit, and could be kept fairly dark. In tliis building I used to 
keep tbe fruit for several months, using ordinary sweat-boxes, which 
held about three ordinary cases of fruit. After filling these cases, I 
stacked them up one on top of the other until I had about 500 cases 
in a stack ; then around the outside of this stack I hung bags, and 
covered the top with bags and trays, and in this way succeeded in 
keeping them with very little loss. Of course, I examined the fruit 
about every six weeks, and removed any which showed signs of decay. 
The temperature in the building during the latter part of the process 
often reached 80 degrees. I found that in every instance where a 
current of air could penetrate to the fruit it would cause it to wilt, 
and in time become too dry and hard ; hence I hung the bags around 
the outsides of the cases td avoid this as far as possible. 

The California Fruitgrower of 11th July, 1903, gives Mr. C. C. 
Teague’s process of curing lemons, which sounds deserving of a trial, as 
thousands of cases are now being cured in this way in California and 
shipped to the Eastern States during the summer months without the 
use of ice, and with better results than when the shippers depended so 
largely upon its use in the refrigerating cars and refrigerating cham- 
bers in the Eastern States, as it is stated that the fruit will not keep 
long after it is removed from the cold chambers. 

The following is the Teague process as published in the above- 
named journal : — The past year marked one of the greatest, if not 
the greatest, strides that has been taken in the lemon business since 
the shipping of lemons from California has assumed anything like 
commercial proportions ; a stride that has been a complete revolution 
of old methods, and one that is destined to have a far-reaching effect 
upon the future of the business. I refer to the open-air method, as it 
has been termed, of holding and curing lemons. Unfortunately about 
75 per cent, of our lemons are gathered in the winter and spring 
months, and up to last year the experience of our growers and shippers 
who had attempted to hold their fruit until the summer months had 
been so disastrous, on account of the heavy decay, that they had con- 
cluded that the most profitable way was to ship the fruit within from 
four to six weeks after gathering. The result was that the fruit was 
not equably distributed throughout the year, and at times the market 
would be so glutted that the shipper would get ^ red ink’ for hiB ship- 
ment. Not being able to hold his lemons when the market was low, 
and having only the smaller percentage of his crop in the summer, 
when the price is usually high, one can, perhaps, imagine how the 
lemon-growers’ books have been balancing at the end of the year, and 
will probably be able to answer the question often asked : Why are so 
many lemon groves being budded over to oranges ? 

‘^ Styles of Packing-houses. 

The old style lemon-house, and the one still used by many of our 
groves, is a double-walled, double-roofed affair, some of them having 
ptttoat systems of ventilation and others depending simply upon doors 
and windows. When atstenapting to hold lemons by iim method, they 
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are massed in the house and the fruit just clipped given exactly 
the same ventilation as that which has been in the house several 
months, when, as a matter of fact, lemons in diiferent stages of curing 
require radically differeut treatment as regards ventilation. As a 
result of this treatment some of the fruit is usually wilted from receiv- 
ing too much air, while the greater portion of it is badly decayed from 
receiving too little. 

Proper ventilation is the keynote of success in keeping lemons, 
and, after extensive and expensive experience along the old lines, 1 
assert that it is entirely impracticable to hold lemons in large quantities, 
for any great length of time, by the old method. We have all been on 
the wrong track in believing a low temperature first in importance. If 
the ventilation is right the temperature will take care of itself. I 
have always said that the proper keeping point for lemons is just that 
point between where they will wilt and where they will sweat. 

The Limoneira Company of Santa Paula was the first to equip a 
house on the open-air plan, and as that Company has the most 
extensive plant and the widest experience in this method, perhaps a 
description of its lemon-house and its method may be of interest. 

“ The Method of packing;. 

^^To begin with, the lemons are very carefully gathered, groat care 
being taken in handling so as not to bruise the fruit. King's of 

inches diameter are used for winter pickings and 2 [ inches diameter 
for spring and summer, never more than six weeks being allowed to 
elapse between clippings, and the fruit is usually gathered about once 
a month. By careful attention to this, desirable sizes and good keeping 
stock are obtained. I want to say right here that this is the weak 
point of over DO per cent, of the lemon-growers of California. I have 
just returned from a tour of the principal lemon-growing sections of the 
State, and I found, as I have always found, that the carelessness with 
which clipping is done is almost criminal. In grove after gfove which 
I visited at least 50 per cent, of the value had been lost by allowing 
the fruit to hang on the tree too long. Not only on account of large 
sizes would it have to be discounted 50 per cent, per box, but the 
keeping quality of the lemon which is allowed to mature on the tree is 
never good. Good results cannot be attained, even by the best 
methods of keeping lemons, unless the fruit is picked at the proper 
time and carefully handled. A little illustration will, perhaps, be in 
point. 

Some time ago I visited one of the Southern California packing- 
houses, and they happened to be getting out a car of lemons at the 
time. I noted the rough, careless manner with which the fruit was 
being handled, and spoke to the manager about it, remarking that our 
fruit would not stand that kind of treatment, and asked him if he did 
not have trouble with decay. His reply was that they had practically 
no decay, and that their fruit was giving fine satisfaction. Before 
leaving I took note of the car number, and watched it in my bulletin. 
When the car arrived east, 25 per cent, decay was reported. 
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‘‘The Packing'-house. 

^^The Limoneira Company’s house is 300 x 100 feet. The flooring 
is 2-inch planking, and the roof covered with graveh])aper roofing. 
The building has no sides whatever, allowing free circulation of air. 
The fruit for storage is put into regular shipping boxes, piled in blocks 
of 560 boxes. There is a double row of these blocks on either side of a 
20-foot space, which extends the entire length of the building and 
which answers the double purpose of a workroom and an air space. 
The boxes are so piled as to permit of the circulation of air around 
each box. Each block of fruit is covered with a canvas 10 x 10 x 20 feet, 
made box shape and open at the four corners. The ventilation is con- 
trolled by the raising or lowering of this canvas, and each block of 
fruit can be given exactly the ventilation that it requires, irrespective 
of the other fruit in the house. By this method fifty or even 
100 cars of fruit can be handled and kept in as good condition as 
if there was only one. Each block being numbered, a complete record 
of the lemons from each of the six sections of the ranch is kept from 
tlie time it is gathered until shipped. The fruit is all washed in a 
lemon- washing machine, and is piled up in the house, wet, just as it 
comes from the machine. The canvas covers are not dropped over it, 
however, until it is thoroughly dry. 

The Linioneira Company handled over 100 cars l:)y this method 
last year with perfect success ; some of the fruit being kept for 
nearly six. months in good condition. Not a lemon was shipped 
under ice, and no allowance was allowed nor claim made for decay, 
excepting on one car, which contained weak stock, and which by reason 
of a mistake in transportation was nearly a month in transit. In this 
case 5 per cent, deduction was allowed. There were some weeks ago 
about sixty-five cars of lemons in the Company’s packing-house, and 
we did not feel the least uneasiness regarding it, knowing that by this 
method we are masters of the situation. Anyone trying to handle 
that quantity of fruit by the old method would be gray-headed in a 
single season.” 

In conclusion, I would recommend our growers to experiment for 
themselves with a little fruit, if they have anything like a proper place 
in which to store it. The dryer the room the better success they will 
have. Under no consideration use a damp or underground room. Be 
sure and gather the fruit carefully, avoiding any rough handling, so as 
not to bruise it. Pick the fruit which is intended for long keeping in 
May and June (not later), just as it is beginning to show signs of 
ripening. It will be necessary to look over the tree once every fort- 
night, in order to get the fruit in its best condition. 

Fruit which ripens in the summer or fall will not keep long. The 
main winter crop is the best for long keeping. — W. J. Allen. 
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Society, 

Secretary. 

D>t«. 

New South Wales Sheepbreeders’ Aasociation 

A. H. Prince 

June 20, 30 
July 1. 2 

Hay P. and A. Association 

G. S. Camden 

July 21,22 

Eiverina P. and A. Association 

Wm. Elliott 

,, 20, 27 

Condobolin P. and A. Association 

D. li. Tasker 

„ 27,23 

Balranald P. and A. Society 

P. Malcolm 

» 28 

Narmndera P. and A. Association 

J. F. Williams ... 

Aug. 3, 4 

Forbes P., A. , and H. Aasociation 

N. A. Read 

„ 3,4 

Parkes P., A.., and H. Association 

G. A. Seaborne ... 

„ 10, 11, 12 

Oorowa P., A., and H. Society 

K. L. Archer 

16, 17 

Murrnmbidgee P. and A. Association 

A. F. b. White ... 

„ 24, 25 

Gunnedah P.) A., and H. Association 

J. H. King 

„ 24, 25, 26 

Grenfell P. and A. Association 

Geo. Cousins 

„ 25, 26 

Young P., A,, and H. Society 

C. H. Ellerman ... 

Sept. 6, 7 

Junee P., A., and I. Association 

T. C. Humphry 8... 

„ 7, 8 

Northern Agricultural Association 

C. Poppenhagen ... 

7.8,0 

Temora P., A., H., and 1. Aasociation 

W. H. Tubman ... 

„ 1.3, 14 

Albury and Border P., A., and H. Society 

Walter Johnson ... 

„ 13, 14 

Yass P. and A. Association 

Will Themson ... 

„ 15, 16 

Wyalong District P., A,, H., and I. Association 

8 . G. Isaacs 

21,22 

Cowra P,, A., and H. Association 

F. P. Faucett 

„ 21,22 

German ton P., A., and H. Society 

Jas. S. Stewart ... 

» 21,22 

1905. 

Albion Park A., H., and I. Association 

Henry Try er 

Jan. 18, 10 

Tenterfield Intercolonial A, and M. Society 

F. W. Hoskin ... 

Mar. 7, 8, 9 

Fair Days 


.. 10, 11 

Central New England (Glen limes) P., A., and M. 

Society 

Geo. A. Priest ... 

„ 14, 15, 16 

Quirindi District P., A., and H. Association 

Will. Cadell 

April 5, 6 

Hawkesbury District (Richmond) A, Association ... 

C. S. Guest 

May 12, 13, 14 
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